1 


.:  v3 


, 
1  ^ 

^ 


|v 

.•^  M 


X  )    -- 

SM^S 


X 

•S 


"I 

.1      - 


A    TEXT-BOOK 


OP 


DEDUCTIVE    LOGIC. 


*  A   TEXT -BOOK 


OF 


DEDUCTIVE    LOGIC 

FOE    THE    USE    OF   STUDENTS. 


P.  K.  RAY,  D.Sc.  (LOND.  AND  EDINB.), 

PROFESSOR   OF   LOGIC   AND    PHILOSOPHY    IN    THE    PRESIDENCY    COLLEGE, 
CALCUTTA. 


FOURTH    EDITION. 


Honfcon : 
MACMILLAN    AND    CO. 

AND  NEW  YOKE. 
1888 

[The  Right  of  Translation  is  reserved.} 


Printed  and  stereotyped  by  C.  ?.  CLA  Y  and  SON,  January,    1886. 
Reprinted  March  1886.     Corrected  and  Reprinted  1887,     1888. 


PEEFACE. 


THE  present  work  has  been  mainly  prepared  for  the  use  of 
students.  An  attempt  has  been  made  to  explain  clearly 
and  concisely  the  fundamental  doctrines  of  Deductive 
Logic.  The  work  consists  of  three  Parts,  with  an  Intro 
duction  and  an  Appendix.  The  first  chapter  of  the  Intro 
duction  treats,  in  the  first  place,  of  the  definition  and 
province  of  Logic,  and  then  proceeds  to  the  special  subject 
of  the  book  and  lays  down  its  scope  and  limits.  The 
second  chapter  explains  the  fundamental  principles  of 
Deductive  Logic.  The  three  parts  then  treat  successively 
of  Terms,  Propositions,  and  Deductive  Reasoning.  In  the 
chapter  on  Immediate  Inference,  a  full  account  is  given 
of  the  generally  accepted  forms. 

The  method  of  demonstration  by  circles,  so  extensively 
employed  in  this  work,  for  proving  both  immediate  and 
mediate  inferences,  is  not  new.  "  The  use  of  circles,"  says 
Ueberweg,  "  as  an  aid  in  the  demonstration  of  the  doctrine 
of  Syllogism,  especially  in  Syllogistic  proper,  has  been 
referred  by  modern  logicians  (e.  g.  by  Mass,  J.  D.  Ger- 
gonne,  Bachmann,  and  Bolazano)  to  Euler.  But  Drobish 
[and  Hamilton]  have  rightly  remarked  that,  according  to 
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the  testimony  of  Lambert,  Job.  Chr.  Lange,  in  his  Nucleus 
Logicce  Weisiannce,  1712,  uses  circles,  and  that  Christ. 
"Weise,  Rector  of  the  Gymnasium  at  Zittau  (d.  1708),  was 
probably  the  inventor1."  Hamilton  uses  circles  in  his 
Lectures  to  illustrate  his  demonstration  of  valid  moods 
by  canons  and  rules.  Ueberweg  fully  adopts  the  method 
of  circles  in  his  "  System  of  Logic  and  History  of  Logical 
Doctrines,"  and  proves  by  this  method  alone  the  various 
forms  of  immediate  and  mediate  inference. 

In  this  work  an  account  has  been  given  of  the  Aris 
totelian  and  the  Scholastic  methods  of  determining  valid 
moods,  so  that  the  reader  will  find  in  it  all  that  is  usually 
given  on  this  subject  in  manuals  of  Deductive  Logic. 

As  regards  the  nature  of  deductive  inference,  it  is  held 
that  all  deductive  inference  is  hypothetically  necessary, — 
that  is,  that  the  conclusion  must  be  true  if  the  premisses 
are  true. 

The  chapter  on  Probable  Reasoning  and  Probability 
treats  of  probable  propositions  and  inferences.  A  probable 
proposition  is  shown  to  have  its  origin  in  a  proportional 
proposition.  General  propositions  are  either  universal,  such 
as  "All  A  is  B,"  or  proportional,  such  as  "  Nine  in  ten 
A's  are  B."  Universal  propositions  are  treated  of  in  or 
dinary  Logic ;  proportional  propositions  in  Probability. 
Where  we  fail  to  establish  universal  propositions,  we  can 
not  draw  inferences  by  the  canons  and  rules  of  ordinary 
Logic;  but  if  we  can  establish  proportional  propositions, 
we  may  still  draw  inferences  in  accordance  with  the  laws 
and  rules  of  Probability. 

The  Appendix  is  partly  supplementary  to  the  text,  and 
partly  supplies  additional  matter  to  the  reader. 

1  Ueberweg's  Logic,  English  Translation,  p.  302. 
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A  special  feature  of  this  work  is  the  large  number  of 
examples  given  at  the  end  of  almost  every  chapter,  or  im 
portant  division  of  a  chapter.  Repeated  practice  in  apply 
ing  the  laws  and  rules  of  Logic  to  concrete  examples  is  the 
most  important  part  of  the  study  of  Logic  regarded  as  a 
mental  training;  and  it  is  with  a  view  to  this  practice 
that  so  large  an  amount  of  space  has  been  devoted  to  the 
exercises.  Most  of  the  examples  of  propositions,  and  many 
of  the  examples  of  syllogisms,  have  been  selected  from 
well-known  authors,  and  given  exactly  in  the  form  in 
which  they  occur  in  their  writings.  Some  have  been  taken 
from  other  works  on  Logic,  and  some  from  University  and 
College  Examination  Papers.  The  rest  have  been  especially 
prepared  for  this  work. 

My  best  thanks  are  due  to  Mr  A.  W.  Garrett,  Principal, 
Dacca  College,  for  the  very  valuable  help  I  have  received 
from  him  in  the  preparation  of  this  work.  On  many  im 
portant  points  connected  both  with  the  language  and  the 
matter  of  the  work,  I  have  had  the  advantage  of  his  help. 
My  thanks  are  also  due  to  Mr  Jagad  Bandhu  Laha,  Head 
Master,  Dacca  Normal  School,  and  Mr  Rajoni  Kant  Ghose, 
Assistant  Master,  Dacca  Collegiate  School,  who  have  kindly 
revised  the  proofs,  and  assisted  me  with  their  suggestions. 


DACCA  COLLEGE, 

September,  1883. 


PREFACE    TO    THE    SECOND    EDITION. 

THIS  edition  has  been  carefully  revised;  and  alterations 
and  additions  have  been  made  wherever  they  appeared 
desirable.  The  chapter  on  "The  Theory  of  Predication 
and  the  Import  of  Propositions"  has  been,  in  part,  re 
written.  The  chapter  on  "  The  Various  Kinds  of  Terms " 
has  been  subjected  to  a  careful  revision.  Appendix  E, 
"  The  Nature  and  Province  of  Objective  Logic,"  as  well  as 
some  foot-notes  and  references  have  been  added.  I  ought 
to  add  that  some  of  these  alterations  and  additions  are  due 
to  the  criticism  of  my  reviewers,  to  some  of  whom  I  have 
referred  in  the  body  of  the  Work. 


DACCA  COLLEGE, 

November  29,  1885. 
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CHAPTER    I. 

THE  DEFINITION,  PROVINCE,  AND  PARTS  OP  LOGIC. 

§  1.  LOGIC  may  be  defined  as  the  science  of  the  regulative 
principles  of  thought,  that  is,  the  science  of  the  axioms  and  laws 
to  which  thought  must  conform  in  order  that  it  may  be  valid. 
The  word  science  means  coherent  or  systematized  knowledge  as 
distinguished  from  unconnected  or  detached  knowledge.  Thus 
Algebra  is  a  science,  or  a  consistent  body  of  knowledge  of  num 
ber,  that  is,  of  numbers  and  their  relations ;  Geometry  is  a  science, 
or  a  system  of  knowledge  of  space,  that  is,  of  the  modes  of  space 
and  their  properties  ;  Physics  is  a  science  of  the  general  proper 
ties  of  matter ;  while  a  register  of  births  and  deaths,  or  of  the 
observations  of  atmospheric  temperature  and  pressure,  is  not  a 
science,  but  a  mere  collection  of  unconnected  knowledge  of  indi 
vidual  subjects  and  particular  facts.  The  word  principle  means 
a  general  truth  as  distinguished  from  a  particular  one;  the 
former  holds  good  universally  in  all  cases,  while  the  latter  is 
true  in  a  single  case,  or  in  a  few  cases  only.  A  principle  may  be 
self-evident  like  the  axioms  of  Geometry,  or  proved  by  observa 
tion  and  generalization  like  the  law  of  gravitation.  The  word 
regulative  means  that  the  principles  constitute,  determine  or 
underlie  all  thought,  that  is,  no  thought  can,  properly  speaking, 
be  called  thought  unless  it  conforms  to  them ;  or,  in  other  words, 

R.  1 
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no  thought  is  valid  unless  it  is  conducted  in  accordance  with 
them.  The  word  thought  is  used  in,  at  least,  three  senses.  In 
the  widest  sense  it  means  any  mental  state  or  phenomenon, 
whether  of  knowing,,  feeling,  or  willing.  In  a  narrower  sense  it 
means  an  act  or  product  of  knowledge,  whether  of  perception, 
memory,  inference,  imagination,  &c.  As  used  in  logic,  thought 
means  sometimes  the  process,  and  sometimes  the  product  of 
comparison  :  in  the  former  sense  it  stands  for  conception,  or 
judgment,  or  reasoning ;  and  in  the  latter  sense,  it  is  a  concept, 
or  a  judgment,  or  a  reasoning.  Logic  treats  of  these  processes 
and  products,  and  lays  down  the  laws  and  rules  to  which  they 
must  conform  in  order  that  they  may  be  valid. 

A  concept  is  the  product  of  comparing  two  or  more  individual 
things  with  a  view  to  find  out  the  attribute  or  the  attributes  in 
which  they  all  agree.  Eegarded  subjectively,  that  is,  as  a  thought, 
it  is  an  idea  or  notion  corresponding  to  an  attribute  or  collection 
of  attributes  possessed  in  common  by  a  number  of  individual 
things.  For  example,  the  concept '  man '  is  an  idea  corresponding 
to  those  attributes  in  which  all  individual  men  agree.  Suppose 
that  those  attributes  are  *  animality '  and  '  rationality,'  then  the 
concept '  man '  is  the  idea  or  notion  corresponding  to  these  two 
attributes.  Similarly,  the  concept  *  triangle '  is  the  idea  or  notion 
corresponding  to  the  attribute  of  '  being  bounded  by  three  lines,' 
possessed  in  common  by  all  triangles  ;  the  concept '  horse '  is  the 
idea  or  notion  corresponding  to  the  collection  of  attributes  in 
which  all  horses  agree ;  the  concept '  animal '  is  the  idea  or  notion 
corresponding  to  the  attribute  or  attributes  possessed  in  common 
by  all  animals ;  the  concept l  metal '  is  the  notion  corresponding 
to  the  collection  of  attributes  which  is  found  in  all  metals. 

A  judgment  is  the  product  of  comparing  two  concepts  with  a 
view  to  affirm  or  deny  one  of  them  of  the  other.  Kegarded  sub 
jectively,  that  is,  as  a  thought,  it  is  a  mental  recognition  of  a 
certain  relation  (agreement  or  disagreement,  according  to  some 
logicians)  between  two  notions  or  concepts.  In  the  judgment 
'  man  is  mortal,'  for  example,  there  are  two  concepts,  '  man '  and 
'  mortal,'  and  there  is  a  recognition  of  a  certain  relation  (agree- 
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ment)  between  them.  In  the  judgment  'no  man  is  perfect,' 
there  are  two  concepts,  '  man '  and  '  perfect,'  and  a  recognition  of 
a  certain  relation  (disagreement)  between  them.  Similarly,  in 
the  judgments  'all  metals  are  elements,'  'all  sensations  are  feel 
ings,'  'all  material  bodies  are  extended,'  'matter  gravitates,' 
there  are  two  concepts,  and  a  recognition  of  a  certain  relation 
between  them. 

It  is  evident  that  our  definition  of  concept  or  of  judgment 
does  not  include  any  concepts  or  judgments  that  are  intuitive,  or 
as  they  are  called  d  priori,  that  is,  not  the  result  of  experience, 
but  due  to  the  very  nature,  constitution,  or  original  forms  of  the 
mind.  Logic,  as  defined  above,  does  not  inquire  into  the  truth 
or  falsity  of  these  d  priori  concepts  and  judgments,  the  existence 
of  which  is  affirmed  by  some  and  denied  by  others.  It  does  not 
lay  down  the  conditions  to  which  these  must  conform  in  order 
that  they  may  be  true.  It  treats  of  the  principles  and  conditions 
to  which  those  concepts  and  judgments  which  are  products  of 
comparison  must  conform  in  order  that  they  may  be  free  from 
error  and  self-contradiction. 

A  reasoning  is  the  product  of  comparing  two  or  more  judg 
ments,  with  a  view  to  arrive  at  another  which  is  contained  in  or 
warranted  by  them.  It  is  the  recognition  of  a  relation  between 
two  or  more  judgments,  or  the  establishment  of  a  relation  between 
two  concepts,  by  means  of  a  third.  In  the  reasoning  "All  men 
are  fallible,  philosophers  are  men ;  therefore  philosophers  are 
fallible,"  there  are  the  three  concepts,  '  philosophers,'  '  man,'  and 
'  fallible,'  and  a  relation  between  the  first  and  the  last  is  estab 
lished  by  means  of  the  second.  In  the  first  judgment,  there  is 
the  recognition  of  a  relation  between  the  two  concepts  'man' 
and  '  fallible.'  In  the  second,  between  '  philosophers '  and  '  man.' 
In  the  third,  between  '  philosophers '  and  '  fallible,'  as  the  result 
of  a  comparison  between  the  first  two  judgments.  In  the  sim 
plest  form  of  reasoning,  that  is,  in  immediate  inference,  a  judg 
ment  is  inferred  from  another  judgment,  while  in  the  most 
complex  form,  in  induction,  for  instance,  a  judgment  is  the  result 
of  the  comparison  of  a  number  of  judgments.  In  the  inference 
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"All  men  are  mortal,  therefore  no  man  is  immortal,"  we  have  an 
example  of  the  former.  In  the  inference  "  John  is  dead,  James  is 
dead,  all  men  of  past  ages  have  died  ;  therefore,  all  men  now  living 
will  die,  or  all  men  are  mortal,"  we  have  an  example  of  the  latter. 
§  2.  Kegarded  objectively,  that  is,  as  something  existing  in 
things  or  objects,  a  concept  is  an  attribute  or  a  collection  of 
attributes  in  which  a  number  of  individual  things  or  objects 
agree1.  For  example,  the  concept  'man'  viewed  objectively, 
that  is,  as  something  existing  in  men,  is  the  aggregate  of  at 
tributes  in  which  all  individual  men  agree.  Similarly,  the  con 
cept  'triangle'  is  objectively  the  attribute  of  'being  bounded  by 

1  With  reference  to  this  passage,  Mr  Keynes,  reviewing  this  work  in 
Mind  for  October,  1884,  has  remarked  that  it  "involves  a  confusion 
of  phraseology  if  nothing  more,"  and  that  "it  is  calculated  to  suggest 
to  the  student  a  metaphysical  doctrine  which  it  is  hardly  probable 
that  the  author  himself  holds."  There  is,  I  maintain,  no  confusion 
of  phraseology;  but  there  is  a  change  in  the  meaning  of  the  word 
concept  necessitated  by  a  change  in  the  meaning  of  the  term  Logic. 
If  Logic  is  an  objective  science  "formulating  the  most  general  laws  of 
correlation  among  existences  considered  as  objective,"  and  if  the 
term  concept  is  to  be  retained  in  that  science,  a  concept  must  be  some 
thing  existing  in  things  or  objects.  The  concept,  like  the  science  itself, 
must  be  objective;  and  what  is  an  objective  concept?  I  hold  that  it 
must  be  an  attribute  or  collection  of  attributes  in  which  a  number  of 
individual  things  agree.  Nor  is  the  change  in  the  meaning  of  the  word 
concept  so  great  as  I  have  admitted.  Mansel,  for  instance,  defines  a 
«  concept  "jas_a  collection  of  attributes  united  by  a  sign,  and  represent 
ing  a  possible  object  of  intuition."  The  second  charge  brought  against 
the  passage  is  that  "it  is  calculated  to  suggest  to  the  student  a  meta 
physical  doctrine  which  it  is  hardly  probable  that  the  writer  himself 
holds."  I  suppose  that  the  metaphysical  doctrine  here  alluded  to  is 
the  Hegelian  doctrine  of  the  Identity  of  Thought  and  Being  or  of 
Logic  and  Metaphysics.  If  this  doctrine  is  suggested  by  that  passage, 
this  is  not  due  to  any  accident  but  to  great  correspondence  or  re 
semblance  between  the  Logic  of  Hegel  and  the  Objective  Logic  of 
English  Logicians.  See  Appendix  E,  "  The  Nature  and  Province  of 
Objective  Logic." 
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three  lines';  the  concept  'flower'  the  attribute  or  collection  of 
attributes  in  which  all  individual  flowers  agree.     Thus  eyery— 
concept  is  objectively  an  attribute  or  a  collection  o£_attributes, 
and  sv.ljectii'ely  an  idea  or  notion  corresponding  to  that  attribute 
or  collection  of  attributes.  ^ 

A  judgment,  regarded  objectively,  is,  according  to  some  \ 
writers,  a  relation  between  two  attributes ;  according  to  others, 
a  relation  between  two  things ;  and  according  to  others  again, 
a  relation  between  a  thing  and  an  attribute.  For  example,  the 
judgment  'all  men  are  mortal,'  objectively  regarded,  has  been 
variously  considered  as  a  relation  between  the  attribute  'mor 
tality'  and  the  collection  of  attributes  'humanity,'  between  the 
two  groups  of  things  'all  men'  and  'mortal,'  and  between 
the  group  of  things  'all  men'  and  the  attribute  'mortality'; 
that  is,  in  that  judgment  the  attribute  'mortality'  is  affirmed  of 
the  attribute  'humanity,'  or,  the  group  of  things  called  'mortal' 
is  affirmed  of  the  group  of  things  called  'man,'  or,  the  attribute 
'mortality'  is  affirmed  of  the  group  of  things  called  'man.5  In 
the  judgment  'all  metals  are  elements,'  a  relation  is  expressed 
between  the  two  collections  of  attributes,  namely,  those  of 
'  metal,'  and  of  '  element ' ;  or  between  two  groups  of  things, 
namely,  'metals,'  and  'elements,'  &c.  Similarly,  every  judg 
ment,  objectively  regarded,  is  an  affirmation  or  denial  of  a  cer 
tain  relation  between  things  and  attributes. 

A  reasoning,  objectively  regarded,  is  the  establishment  of  a 
relation  between  two  things  or  attributes  by  means  of  a  third, 
or,  the  inference  of  a  relation  between  two  things  or  attributes 
from  one  or  more  given  relations  of  things  and  attributes.  For 
example,  in  the  reasoning  "All  men  are  mortal,  kings  are  men; 
therefore,  kings  are  mortal,"  a  relation  between  'kings'  and 
'mortal'  is  inferred  from  two  given  relations  between  things, 
namely,  (1)  a  relation  between  'men'  and  'mortal'  expressed 
in  the  first  judgment,  and  (2)  a  relation  between  'kings'  and 
'men'  expressed  in  the  second  judgment.  Similarly,  in  all  rea 
sonings,  objectively  regarded,  a  relation  universal  or  particular 
between  two  things  or  attributes  or  between  a  thing  and  an 
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attribute  is  inferred  from  one  or  more  given  relations  of  things 
and  attributes. 

From  this  direct  and  close  connexion  between  thought,  and 
things  and  attributes,  or,  between  concepts,  judgments,  rea 
sonings,  on  the  one  hand,  and  attributes,  relations  of  attributes 
and  things,  and  inferences,  on  the  other,  Logic  may  be  regarded 
(from  the  objective  point  of  view)  as  the  science  of  the  most 
universal  relations  and  correlations  of  things  and  attributes, 
that  is,  the  science  of  the  principles  and  laws  to  which  we 
must  conform  in  order  that  a  relation  established  by  comparison 
of  things  and  attributes,  or  inferred  from  one  or  more  given 
relations  between  them,  may  be  true. 

§  3.  A  concept  is  .expressed  in  language  by  a  single  word, 
or  a  combination  of  words,  called  a  term  or  name.  For  example, 
the  concept  'man,'  or,  the  aggregate  of  attributes  in  which  all 
men  agree  as  well  as  the  idea  or  notion  .corresponding  to  it,  is 
signified  or  expressed  by  the  word  man.  The  concepts  'metal,' 
'flower,'  'animal,'  'horse,'  that  is,  both  the  aggregates  of  attri 
butes  and  the  ideas  corresponding  to  them,  are  expressed  by 
those  words,  respectively.  Similarly,  the  combinations  of  words 
'good  man,'  'elementary  substance,'  'red  flower,'  'round  table,' 
are  names  or  symbols  for  certain  concepts. 

A  judgment  is  expressed  in  language  in  the  form  of  a  sentence, 
called  a  proposition.  Eor  example,  the  judgment  explained  above 
&s  expressing  .a  relation  between  the  two  concepts  'man'  and  'mor 
tal'  is  expressed  in  the  sentence  'man  is  mortal.'  A  reasoning  is 
expressed  in  language  in  a  series  of  connected  sentences  called,  an 
argument.  The  reasoning  explained  above  as  establishing  a  rela 
tion  between  the  two  concepts  'philosopher'  and  'fallible'  by 
means  of  a  third  concept  'man'  is  expressed  in  the  argument 
"All  men  are  fallible,  philosophers  are  men.;  therefore,  philo 
sophers  are  fallible." 

From  the  direct  and  close  connexion  between  thought  and 
language,  between  concepts,  judgments  and  reasonings  on  the 
one  hand,  and  words  and  sentences,  or  names,  propositions  and 
arguments  on  the  other,  Logic  has  been  regarded  as  conversant 
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about  language,  as  the  science  of  the  use  of  names,  propositions, 
and  arguments,  that  is,  the  science  of  the  principles  and  rules  to 
which  we  must  conform  in  order  that  we  may  be  right  and  free 
from  fallacy  and  self-contradiction  in  the  use  of  names,  propo 
sitions,  and  arguments. 

Logic  has  been  thus  denned  from  three  distinct  points  of 
view.  Tfre  first  definition  we  have  given  above  is  from  the 
psychological  or  subjective  point  of  view,  the  second  from  the 
objective  point  of  view,  and  the  third  or  last  from  the  linguistic 
point  of  view.  These  definitions  reveal  also  the  relations  of 
Logic  to  the  other  sciences  according  as  it  is  regarded  from  one 
or  other  of  these  three  stand-points.  The  first  places  it  among 
the  mental  sciences,  and  makes  it  dependent  upon  the  psychology 
of  cognition.  The  second  places  it  among  the  objective  sciences, 
and  makes  it  the  most  general  of  all  sciences,  treating  of  those 
principles  and  laws  which  are  equally  true  of  all  phenomena  and 
things,  both  mental  and  material.  The  third  places  it  among 
the  linguistic  or  philological  sciences,  and  makes  it  dependent 
upon  grammar  and  language  generally.  On  the  first  view,  Logic 
treats  of  the  processes  and  products  of  conception,  judgment, 
and  reasoning.  On  the  second,  it  treats  of  the  most  universal 
relations  and  correlations  of  things,  that  is,  of  the  most  general 
aspects  of  things,  of  their  fundamental  relations,  and  of  relations 
between  relations  ;  on  the  third,  it  treats  of  language,  that  is,  of 
the  use  of  names,  propositions  and  arguments,  or  rather  of  words 
and  sentences. 

§  4.  Most  logicians  have  adopted  one  or  other  of  these  views 
to  the  exclusion  of  the  other  two.  A  philosopher  of  mind  will 
naturally  adopt  the  first  view  and  its  appropriate  phraseology. 
A  scientific  man  will  adopt  the  second  and  its  appropriate 
phraseology ;  while  a  practical  man,  with  a  knowledge  of 
mental  philosophy  as  well  as  of  physical  science,  will  try  to 
combine_the  first  or  the  third  with  the  second.  He  will  adopt' 
the  phraseology  of  either  of  the  former,  but  constantly  refer  to 
the  second  for  its  real  meaning,  signification,  or  import.  The 
third  view  cannot  really  be  held  by  itself,  and  though  Whately 
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seems  to  have  maintained  it  from  what  he  says  in  many  parts 
of  his  <•  Elements'^,  nevertheless  what  he  really  meant  is,  that 
Logic  does  not  treat  of  reasoning  apart  from,  but  only  as  ex 
pressed  in,  language.  "If  any  process  of  reasoning,"  says  he, 
"can  take  place  in  the  mind  without  any  employment  of  lan 
guage,  orally  or  mentally,  such  a  process  does  not  come  within 
the  province  of  the  science  here  treated  of 2."  Whately  really 
adopted  the  subject-matter  of  the  first  view,  and  only  the 
phraseology  of  the  third.  This  is  also  evident  from  his  defi-; 
nition  of  Logic  'as  the  science  and  also  as  the  art  of  reasoning.'  / 
§  5.  Hamilton  adopts  the  first  view,  and  defines  Logic  as 
"  the  science  of  the  laws  of  thought  as  thought,  or  the  science  of 
the  formal  laws  of  thought,  or  the  science  of  the  laws  of  the  form 
of  thought3,"  that  is,  as  the  science  of  those  universal  laws  or 
principles  to  which  thought  must  conform  in  order  that  its  pro 
ducts,  viz.,  concepts,  judgments,  and  reasonings,  may  be  valid. 
/Hamilton  uses  the  word  valid  to  mean  free  from  inconsistency 
o^seLF-contradictjon,  and  by  laws  of  thought  he  means" only  the 
fundamental  principles  of  consistency,  that  is  (1)  the  Principle 
of  Identity,  (2)  the  Principle  of  Contradiction,  and  (3)  the  Prin- 
,  ciple  of  Excluded  Middle.  The  first  means  that  A  is  A,  that  a 
thing  is  what  it  is,  that  while  'A*  is  'A,'  it  cannot  be  anything 
else.  The  second  means  that  A  cannot  be  both  B  and  not-B,  at 
the  same  time,  in  the  same  place,  and  in  the  same  respect.  If 
the  proposition  '  A'  is  'B'  be  true,  then  the  proposition  "A  is 

1  Whately  writes,  for  example: — "Logic  is  entirely  conversant 
about  language."    Again,  "It  (Logic)  is,  therefore  (when  regarded  as 
an  art),  the  art  of  employing  language  properly  for  the  purpose  of 
reasoning  and  of  distinguishing  what  is  properly  and  truly  an  argu 
ment  from  spurious  imitations  of  it." — Elements,  9th  Edition,  p.  37. 

2  Whately's  Elements,  9th  Edition,  p.  37. 

3  Lectures,  Vol.  in.  pp.  25,  26.     See  also  pp.  4,  17,  24.     On  p.  24 
Hamilton  defines  Logic  as  'the  science  of  the  necessary  forms  of 
thought,'  and  afterwards  developes  this  definition  into  the  expression 
given  in  the  text.    By  'thought  as  thought'  Hamilton  means  'the 
form  of  thought  to  the  exclusion  of  the  matter'  (p.  15). 
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not-B"  cannot  be  true.  If  a  thing  be  red,  it  cannot  at  the  same 
time  be  not-red.  It  may  lose  redness  afterwards,  or,  it  may  not 
be  red  in  all  its  parts ;  but  if  any  part  of  it  be  red,  that  same 
part  cannot  be  not-red  at  the  same  time.  The  third  means  that 
one  or  other  of  two  contradictory  terms  must  be  true  of  one  and 
the  same  thing,  the  middle  or  the  mean  between  them  being 
excluded.  'A  is  either  B  or  not-B'.  Here  '  B'  and  '  not-B'  are 
two  contradictory  terms,  and  A  must  be  one  or  other  of  the  two. 
It  cannot  be  neither.  'This  thing  is  either  red  or  not-red';  this 
proposition  means  that  the  thing  must  be  one  or  the  other,  'red' 
or  'not-red' — i.e.  if  not  'not-red'  then  'red';  and  if  not  'red,' 
then  'not-red.'  It  cannot  be  anything  else  than  either  'red' 
or 'not-red.'  The  two  concepts,  'red'  and  'not-red'  cover  the 
whole  sphere  of  thought  and  existence ;  and  every  possible  as 
well  as  real  object  must  be  one  or  the  other.  It  is  evident  that 
the  concept  'not-red'  is  so  indefinite,  that  it,  in  fact,  includes 
every  thing  real  or  imaginary  except  'red'. 

According  to  Hamilton,  if  a  thought  does  not  violate  any  of 
the  above  three  laws  of  thought,  then  it  is  valid;  and  the  science 
of  Logic  is  entirely  conversant  about  the  forms  or  the  uniform 
and  constant  modes  of  thinking  in  conformity  to  those  laws,  to 
the  entire  exclusion  of  the  matter  of  thought.  He  does  not 
require  that  the  products  of  thought  must  agree  with  actual 
realities ;  the  only  condition  which  they  must  fulfil,  according 
to  him,  is  that  they  must  be  free  from  self-contradiction  or 
inconsistency. 

§  6.  In  his  Examination  of  Hamilton's  Philosophy,  Mill 
adopts  the  first  view  with  the  qualification  that  the  products  of 
thought  must  not  only  be  formally  valid,  but  true  or  objectively 
real.  He  defines  Logic  as  "  the  art  of  thinking,  which  means  of 
correct  thinking,  and  the  science  of  the  conditions  of  correct 
thinking,"  that  is,  "  the  science  of  the  conditions  on  which  right 
concepts,  judgments,  and  reasonings  depend." 

The  products  of  thought,  according  to  Mill,  should  be  not 
only  free  from  inconsistency  or  self-contradiction,  i.  e.,jtalid  in 
Hamilton's  sense,  but  must  also  be  true,  i.e.,  'agree  with  the 
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reality  of  tilings.'  A  concept  '  must  be  a  concept  of  something 
real,  and  must  agree  with  the  real  fact  which  it  endeavours  to 
represent,  that  is,  the  collection  of  attributes  composing  the 
concept  must  really  exist  in  the  objects  marked  by  the  class- 
name.'  A  judgment  must  be  a  true  judgment,  that  is,  the 
objects  judged  of  '  must  really  possess  the  attributes  predicated 
of  them.'  A  reasoning  c  must  conduct  to  a  true  conclusion1.' 

In  the  work  referred  to  Mill  thus  really  adopts  the  subject- 
matter_o£the  second  view,  and jmly  the  phraseology  of  the  first. 
The  qualification  introduced  by  him  into  the  first  view  as  noticed 
above  has  really  the  effect  of  changing  it  into  the  second2. 

In  his  System  of  Logic  Mill  adopts  the  phraseology  of  the 
third  view,  but  always  refers  to  the  second  for  the  real  import  or 
meaning  of  his  names,  propositions,  and  arguments.  He,  in  fact, 
holds  the  second  view,  and  takes  the  subject-matter  of  Logic  to 
be  what  it  is  according  to  that  view,  though  in  his  treatment  of 
the  science  he  freely  uses  the  phraseology  of  the  third2. 

§  7.  Herbert  Spencer  adopts  the  second  view,  and  defines 
Logic  as  the  science  which  "  formulates  the  most  general  laws  of 
correlation  among  existences  considered  as  objective,"  as  the 
science  which  "contemplates  in  its  propositions  certain  con 
nexions  predicated,  which  are  necessarily  involved  with  certain 
other  connexions  given ;  regarding  all  these  connexions  as  ex 
isting  in  the  Non  ego — not  it  may  be,  under  the  form  in  which 
we  know  them,  but  in  some  form3." 

§  8.  We  shall  not  confine  ourselves  to  any  of  these  views. 
But  regarding  Logic  as  primarily  or  immediately  concerned  with 
thought,  and,  secondarily,  or  as  a  means  to  an  end,  with  language 
in  which  thought  is  expressed,  and  ultimately  with  attributes 
and  things,  mental  or  material,  real  or  imaginary,  the  object- 
matter  of  all  thought,  we  shall  freely  adopt  the  phraseology  of 
any  or  all  of  them,  whenever  this  seems  desirable  for  purposes  of 
explanation  and  illustration. 

1  Mill's  Examination  of  Hamilton's  Philosophy,  4th  ed.  pp.  564, 470. 

2  See  Appendix  E. 

3  Spencer's  Principles  of  Psychology,  2nd  ed.  Vol.  n.  p.  87. 
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§  9.     The  relation  of  Logic  to  the  other  sciences  is  shown  in 
the  following  tabular  views  : — 


I. 
LOGIC. 

MATHEMATICS. 


Material  Sciences. 
Physics. 
Chemistry. 
Geology. 
Botany. 
Zoology. 


J 

Mental  Sciences. 

Psychology. 
Logic  as  a  Mental 

Science. 
^Esthetics. 
Ethics. 
Religion. 


Anthropology. 


II. 

Logic. 

Mathematics. 

Physics. 

Chemistry. 

Geology. 

Biology 


Psychology 
Sociology. 


C  Botany. 
\  Zoology. 
/  Logic  as  a  Practical  Science. 

./Esthetics. 
1  Ethics. 
V  Eeligion. 


In  the  first  table  the  mental  and  the  material  sciences  are 
placed  in  two  separate  series,  and  Logic  and  Mathematics  arc 
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placed  above  both,  as  their  principles  are  equally  applicable  to 
the  sciences  in  the  two  series.  Logic  is  placed  above  Mathe 
matics,  as  it  is  the  most  general  and  abstract  of  all  sciences,  as 
its  principles  are  applicable  to  Mathematics  as  well  as  to  the 

•  other  sciences. 

In  the  second  table  the  same  relation  is  shown  by  placing 
Logic  at  the  top,  and  Mathematics  next  to  it.  The  other  sciences 
are  arranged  in  order  of  generality,  the  one  lying  above  being 
more  general  than  the  one  lying  below.  Thus  Mathematics  is 
more  general  than  Physics,  the  latter  more  general  than  Chemis 
try,  and  so  forth.  The  relation  of  Logic  as  a  Practical  Science 
dependent  upon  the  Psychology  of  Cognition  is  shown  in  the 
second  table. 

i  §  10.  The  end  of  Logic  as  denned  here  is  the  attainment  of 
truth  so  far  as  truth  can  be  obtained  by  thinking,  that  is,  by  the 
processes  of  naming,  definition,  classification,  generalization, 
inference,  &c.,  employed  upon  the  data,  or  materials,  supplied  by 

i  direct  observation,  experiment,  perception,  or  intuition.  Some 
logicians  (Ueberweg,  for  example)  have  indeed  made  all  truth 
the  end  of  Logic,  and  defined  it  as  "  the  science  of  the  regulative 
principles  of  human  knowledge1,"  that  is,  of  all  knowledge  both 
intuitive  and  inferential,  immediate  and  mediate.  But,  following 
the  British  Logicians  in  general,  I  have  defined  Logic  so  as  to 
exclude  intuitive  truth  from  its  scope  and  province.  According 
to  Ueberweg,  perception  and  percepts  are  as  much  a  part  of 
Logic  as  conception,  judgment,  and  reasoning,  while  all  British 
Logicians,  whatever  their  differences  may  be  on  other  points, 
agree  in  excluding  intuition  and  intuitive  truth  from  the  juris 
diction  of  Logic2. 

,i        Truth  is  the  agreement  of  thought  with  its  object,  and  is  said 

|f  to  be  either  formal  or  real.  It  is  real  when  the  object  of  thought 
actually  exists, — is  something  either  material  or  mental.  It  is 

1  Ueberweg's  Logic,  English  Translation,  p.  1. 

2  See  Ueberweg's  Logic,  pp.  1,  17,  77,  78 ;  and  Mill's  Logic,  Vol.  i. 
pp.  5,  6,  8. 


CHAP.  I.]  AND   PARTS  OF   LOGIC.  13 

formal  when  the  object,  whether  actually  existing  or  not,  is 
simply  free  from  any  self-contradiction.  The  latter  is  the  end  of 
what  is  called  Formal  Logic,  and  the  former  of  what  is  called 
Material  Logic. 

In  Formal  Logic,  the  concepts,  judgments,  and  reasonings 
need  not  be  really  true.  It  is  sufficient  if  they  conform  to  the 
fundamental  principles  of  consistency  or  laws  of  thought,  as  they 
are  called,  and  be  free  from  any  inner  contradiction  or  incon 
sistency.  In  Material  Logic,  also  called  by  Mill  the  Logic  of 
Truth,  they  must  be  true  or  right,  and  correspond  to  the  realities 
actually  existing ;  they  must  be  valid  not  only  formally,  but  also 
really ;  they  must  be  free  not  only  from  any  self-contradiction, 
but  also  from  any  inconsistency  with  reality,  that  is,  a  concept 
must  be  an  attribute  or  a  collection  of  attributes  actually  exist 
ing  in  things,  a  judgment,  a  relation  between  two  true  concepts, 
and  a  reasoning  must  lead  to  a  conclusion  that  agrees  with  fact. 

The  end  of  Material  Logic  is  thus  the  attainment  of  truth  in 
the  stricter  and  proper  sense,  that  is,  of  real  truth,  while  the  end 
of  Formal  Logic  is  merely  consistency  or  freedom  from  self- 
contradiction. 

Formal  Logic  is  often  called  Pure  Logic,  and  also  the  Logic  of 
Consistency.  Hamilton's  definition  of  Logic,  as  given  above,  is 
a  definition  of  Formal  Logic,  while  Mill's  and  Spencer's  are  defi 
nitions  of  Material  Logic.  In  the  latter  we  are  concerned  with 
terms,  propositions,  and  arguments  that  have  reference  to  actual 
existences,  while  in  the  former  we  are  concerned  not  with  what 
is  actual,  but  with  what  is  possible,  not  with  what  is  real  in 
Nature,  but  with  what  may  be  realized  in  Thought.  Formal 
Logic  includes  in  its  sphere  all  possible  notions,  judgments,  and 
reasonings,  or  all  possible  attributes,  and  their  relations,  and 
does  not  confine  itself  to  what  is  actual  or  real  in  Nature. 

The  definition  which  we  have  given  at  the  beginning  of  this 
chapter  is  that  of  Formal  or  of  Material  Logic  according  as  the 
word  valid  is  taken  to  mean  mere  conformity  to  the  principles  of 
consistency,  or  agreement  with  reality,  that  is,  according  as  it 
means  merely  formally  valid  or  really  _valid  and  true.  If  the 
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'  products  of  comparison,  namely,  concepts,  judgments,  and  rea 
sonings,  are  required  to  agree  with  the  actually  existing  things 
and  phenomena,  then  our  definition  becomes  the  definition  of 
Material  Logic.  If,  on  the  contrary,  they  are  required  simply  to 
be  free  from  self-contradiction,  then  our  definition  becomes  the 
definition  of  Formal  Logic. 

§  11.  Logic  is  usually  regarded  as  consisting  of  three  parts, — 
the  first  part  treating  of  the  process  and  products  of  conception  ; 
the  second,  of  judgment;  and  the  third,  of  reasoning  or  inference. 
To  these  three  parts  may  be  added  a  fourth,  namely,  Method, 
treating  of  the  arrangement  or  disposing  of  a  series  of  reasonings 
in  an  essay  or  discourse.  Method  has  been  defined  as  "  the  art 
of  disposing  well  a  series  of  many  thoughts,  either  for  discovering 
truth  when  we  are  ignorant  of  it,  or  for  proving  it  to  others  when 
it  is  already  known."  "  Thus  there  are  two  kinds  of  Method, 
one  for  discovering  truth,  which  is  called  analysis,  or  the  method 
of  resolution^  and  which  may  also  be  termed  the  method  of 
invention ;  and  the  other  for  explaining  it  to  others  when  we 
have  found  it,  which  is  called  synthesis,  or  the  method  of  compo 
sition,  and  which  may  be 'also  called  the  method  of  doctrine1." 

"  Without  stepping,"  says  Professor  Robertson,  "  beyond  the 
bounds  of  Logic  conceived  as  a  formal  doctrine,  a  fourth  depart 
ment  under  the'  name  of  method  or  disposing  may  be  added  to 
the  three  departments  regularly  assigned — conceiving  (simple 
apprehension),  judging,  reasoning  ;  and  this  would  consider  how 
reasonings,  when  employed  continuously  upon  any  matter  what 
ever,  should  be  set  forth  to  produce  their  combined  effect  upon 
the  mind.  The  question' is  formal,  being  one  of  mere  exposition, 
and  concerns  the  teacher  in  relation  to  the  learner.  How  should 
results,  attained  by  continuous  reasoning,  be  set  before  the  mind 
of  a  learner  1  Upon  a  line  representing  the  course  by  which  they 
were  actually  wrought  out,  or  always  in  the  fixed  order  of  follow 
ing  from  express  principles  to  which  preliminary  assent  is 
required?  If  the  latter,  all  teaching  becomes  synthetic,  and 

1  Professor  Baynes'  Port  Royal  Logic,  pp.  308—9. 
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follows  a  progressive  route  from  principles  to  conclusions,  even 
when  discovery  (supposing  discovery  foregone)  was  made  by 
analysis  or  regression  to  principles,  of  which  expository  method 
no  better  illustration  could  be  given  than  the  practice  of  Euclid 
in  the  demonstration  of  his  'Elements.'  On  the  other  hand,  it 
may  be  said  that  the  line  of  discovery  is  itself  the  line  upon 
which  the  truth  about  any  question  can  best  be  expounded  or 
understood  for  the  same  reason  that  was  found  successful  in 
discovery,  namely,  that  the  mind  (now  of  the  learner)  has  before 
it  something  quite  definite  and  specific  to  start  from ;  upon 
which  view,  the  method  of  exposition  should  be  analytic  or 
regressive  to  principles,  at  least  wherever  the  discovery  took 
that  route.  The  blending  of  both  methods,  when  possible,  is 
doubtless  most  effective ;  otherwise  it  depends  upon  circum 
stances — chiefly  the  character  of  the  learner,  but  also  the  nature 
of  the  subject  in  respect  of  complexity,  which  should  be  pre 
ferred, — when  one  alone  is  followed1." 

§  12.  By_  some  logicians  Deductive  Logic  is  regarded  /is 
identical  with_JFonnal_  Logic ;  brothers _sts  a  part  of  Material 
Logic.  According  to  all,  it  does  not  directly  concern  itself  with 
the  real  truth  or  falsity  of  its  data,  but  with  their  formal  correct 
ness  or  freedom  from  inconsistency,  and  with  the  legitimacy  of 
the  results  from  them.  In  this  work  it  is  proposed  to  treat  of 
the  following  subjects: — The  fundamental  principles;  the  name, 
the  concept,  the  term  and  its  divisions ;  denotation,  connotation, 
extension,  comprehension;  the  proposition,  the  judgment,  and 
their  divisions;  the  predicables;  the  theory  of  predication  and 
the  import  of  propositions;  definition,  division;  inference,  rea 
soning  and  their  divisions ;  immediate  inference  and  its  divisions ; 
the  syllogism,  its  divisions,  its  canons,  its  rules,  its  figures,  its 
moods,  its  function  and  value;  reduction;  fallacies;  probable 
reasoning  and  probability. 

1  Encyclopedia  Britannica,  9th  edition,  Vol.  i.  p.  797. 


CHAPTER   II. 

THE  FUNDAMENTAL  PRINCIPLES  OF  DEDUCTIVE  LOGIC. 

§  1.  THERE  is  great  difference  of  opinion  among  logicians  as 
to  the  nature,  number,  name,  origin,  and  place  in  a  Treatise  on 
Logic,  of  what  we  have  here  called  the  fundamental  principles  of 
Deductive  Logic.  They  may  be  stated  as  follows : — 

(1)  "A  is  A."  "A  thing  is  what  it  is."  "Every  thing  is 
equal  to  itself."  "Every  thing  is  what  it  is."  This  is  called 
the  Principle  or  Axiom  of  Identity.  It  really  means  that  the 
data,  with  which  we  start  in  Deductive  Logic,  must  remain  un 
altered  ;  that,  by  them  we  must  'abide  in  all  our  deductions  and 
reasonings.  If  we  have  granted  or  assumed  that  a  certain  thing 
possesses  a  certain  attribute,  we  must  always  admit  that ;  if  we 
have  used  a  term  in  a  certain  meaning,  we  must  always  use  it 
in  that  meaning,  or  give  notice  when  any  change  is  made.  In 
Deductive  Logic  things  and  their  attributes,  or  thoughts,  are 
supposed  to  be  unalterably  fixed;  and  the  same  thing  must 
always  be  regarded  as  possessed  of  the  same  attributes.  In 
nature,  no  doubt,  a  thing  may  change  and  have  attributes 
which  it  did  not  originally  possess;  but  Deductive  Logic  takes 
no  cognizance  of  such  changes.  It  assumes,  on  the  contrary, 
that  all  things  and  their  relations  are  as  absolutely  fixed  and 
permanent  as  are  the  properties  and  relations  of  Geometrical 
Figures.  And  the  principle  or  axiom  of  identity  expresses  this 
unalterable  or  absolutely  fixed  nature  of  things,  postulated  in 
Deductive  Logic,  by  stating  that  "Every  thing  is  what  it  is," 
that  is,  it  cannot  change  and  be  other  than  what  it  is,  nor  can 
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it  lose  any  of  its  properties  or  attributes.  In  other  words,  the 
element  of  time  or  change  has  no  place  in  Deductive  Logic. 

§  2.  (2)  "A  cannot  be  both  B  and  not-B."  "The  same 
thing  cannot  be  both  B  and  not-B."  "This  paper  cannot  be 
both  white  and  not- white."  This  is  called  the  Principle  or 
Axiom  of  Contradiction.  It  means  that  two  contradictory  terms 
B  and  not-B  cannot  both  be  true,  at  the  same  time,  of  one  and 
the  same  individual  thing  A.  If  the  term  B  be  true  of  the  in 
dividual  thing  A,  then  the  term  not-B  cannot,  at  the  same  time, 
be  true  of  it ;  or  if  the  term  not-B  be  true  of  it,  then  B  cannot, 
at  the  same  time,  be  true  of  it.  In  other  words,  two  contra 
dictory  propositions  cannot  both  be  true ;  taking  A  to  mean  an 
individual  thing,  one  and  the  same  thing,  and  using  B  in  the 
same  sense  in  both,  the  two  propositions  'A  is  B'  and  'A  is 
not-B'  are  contradictory,  and  cannot  both  be  true:  if  one  be 
true,  the  other  must  be  false;  that  is,  if  'A  is  B'  be  true,  then 
'A  is  not-B'  must  be  false;  and  if  'A  is  not-B'  be  true,  then  'A 
is  B'  must  be  false.  For  example,  a  leaf  cannot,  at  the  same 
time,  be  'green'  and  'not-green';  if  it  is  'green,'  it  cannot,  at 
the  same  time,  be  'not-green'  (see  p.  10) ;  a  piece  of  gold  cannot, 
at  the  same  time,  be  'yellow'  and  'not-yellow';  if  it  is  'yellow,' 
it  cannot,  at  the  same  time,  be  'not-yellow';  a  sample  of  water 
cannot,  at  the  same  time,  be  'liquid'  and  'not-liquid,'  'cold'  and 
'not-cold,'  'hot'  and  'not-hot';  if  it  has  one  quality,  it  cannot, 
at  the  same  time,  have  the  contradictory  quality;  'cold'  and 
'not-cold,'  'liquid'  and  'not-liquid'  are  contradictory  qualities, 
and  cannot  be  possessed,  at  the  same  time,  by  the  same  thing. 
Similarly,  a  thing  cannot  at  the  same  time  be  'mortal'  and  'not- 
mortal,'  'extended'  and  'not-extended,'  'organized'  and  'not- 
organized,'  'existent'  and  'not-existent,'  'good'  and  'not-good'; 
if  it  has  one  of  these  contradictory  attributes,  it  cannot,  at  the 
same  time,  have  the  other. 

§  3.  (3)  "A  is  either  B  or  not-B."  "The  same  thing  is 
either  B  or  not-B."  "  This  paper  is  either  white  or  not- white." 
This  is  called  the  Principle  or  Axiom  of  Excluded  Middle.  It 
means  that  two  contradictory  terms,  B  and  not-B,  cannot  both 
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be  false,  at  the  same  time,  of  one  and  the  same  individual  thing. 
If  the  term  B  be  not  true  of  the  individual  thing  A,  then  the 
term  not-B  must  be  true  of  it ;  if  the  term  not-B  be  not  true  of 
it,  then  B  must  be  true  of  it.  In  other  words,  two  contradictory 
propositions  cannot  both  be  false;  taking  A  as  before  to  mean 
one  and  the  same  individual  thing,  and  using  the  term  B  in  the 
same  sense  in  both,  the  two  propositions  'A  is  B5  and  'A  is 
not-B'  are  contradictory  and  cannot  both  be  false;  if  one 
be  false,  the  other  must  be  true;  that  is,  if  the  proposition 
'A  is  B'  be  false,  then  the  proposition  'A  is  not-BJ  must  be 
true,  and  if  'A  is  not-B'  be  false,  then  'A  is  B'  must  be  true. 
For  example,  the  two  propositions,  'a  leaf  is  green,'  and  'a  leaf 
is  not-green,'  cannot  both  be  false;  a  leaf  is  either  'green'  or 
*  not-green':  if  the  term  'green'  be  not  true  of  a  leaf,  then  its 
contradictory  'not-green'  must  be  true  of  it;  that  is,  two  con 
tradictory  terms  cannot  both  be  false  of  one  and  the  same 
thing.  Similarly,  'yellow'  and  'not-yellow,'  'liquid'  and  'not- 
liquid,'  'good  and  not-good'  cannot  both  be  false  of  one  and  the 
same  thing,  such  as  a  piece  of  gold,  a  sample  of  water,  or  any 
other  individual  thing:  if  one  of  them  be  false  of  any  one  of 
these  things,  then  the  other  must  be  true  of  it.  In  other  words, 
of  the  two  contradictory  propositions  "a  leaf  is  green"  and  "a 
leaf  is  not-green,"  both  cannot  be  false ;  if  one  be  false,  the  other 
must  be  true;  similarly,  of  the  contradictory  propositions  "this 
sample  of  water  is  "cold,"  and  "this  sample  of  water  is  not-cold," 
"this  piece  of  gold  is  yellow,"  and  "this  piece  of  gold  is  not- 
yellow,"  "this  piece  of  chalk  is  solid,"  and  "this  piece  of  chalk 
is  not-solid,"  both  cannot  be  false:  if  one  be  false,  the  other 
must  be  true. 

According  to  the  Principle  of  Contradiction,  two  contra 
dictory  propositions  cannot  both  be  true,  that  is,  one  must  be 
false ;  and,  according  to  the  Principle  of  Excluded  Middle,  both 
of  them  cannot  be  false,  that  is,  one  must  be  true.  Of  the  two 
contradictory  propositions,  'A  is  B'  and  'A  is  not-B'  (taking  A 
to  mean  an  individual  thing,  and  using  A  and  B  in  the  same 
sense  in  both),  one  must  be  false  according  to  the  former,  and 
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one  must  be  true  according  to  the  latter ;  that  is,  if  the  propo 
sition  'A  is  B'  be  true,  then  the  proposition  'A  is  not-B}  must 
be  false;  if  'A  is  not-B'  be  true,  then  <A  is  B'  must  be  false; 
and  if  the  proposition  'A  is  B'  be  false,  then  'A  is  not-B '  must 
be  true;  if  'A  is  not-B5  be  false,  then  'A  is  BJ  must  be  true. 
According  to  the  two  principles,  therefore,  the  truth  of  one  con 
tradictory  proposition  implies  the  falsity  of  the  other,  and  the 
falsity  of  one  implies  the  truth  of  the  other ;  that  is,  of  two  con 
tradictory  propositions  one  must  be  true  by  the  Principle  of 
Excluded  Middle,  and  the  other  must  be  false  by  the  Principle 
of  Contradiction. 

We  have  taken  above  A  to  mean  an  individual  thing,  one  and 
the  same  thing ;  and,  in  that  case,  two  contradictory  terms  B 
and  not-B  cannot  both  be  either  true  or  false  of  A ;  or,  in  other 
words,  the  two  propositions  'A  is  B'  and  'A  is  not-B3  are  con 
tradictory,  and  cannot  both  be  either  true  or  false.  But  if  A 
signifies  a  class  of  things,  that  is,  if  A  be  a  general  term  or  a 
name  for  each  individual  of  a  number  of  things,  then  the  two 
contradictory  terms  B  and  not-B  might  both  be  true  or  false  of 
A.  '  B '  might  be  true  of  some  individuals  and  false  of  others,  all 
belonging  to  '  A,'  so  that  the  two  propositions  t  A  is  B '  and  '  A  is 
not-B '  would  both  be  false  in  one  sense,  and  true  in  another — 
false  if  ' A '  is  taken  universally,  that  is,  if  A  stands  for  all  the 
individuals  of  the  class,  and  true  if  '  A '  is  taken  partially,  that  is, 
if  A  stands  for  a  part,  or  at  least  one  individual,  of  the  class. 
Let  us  take,  for  example,  the  common  name  *  man '  and  the  two 
contradictory  terms  '  wise '  and  '  not- wise.'  Now,  man  as  a  class 
is  not  either  'wise'  or  'not- wise';  in  other  words,  the  two  pro 
positions  '  man  is  wise '  and  '  man  is  not- wise '  are  both  false,  if 
the  term  'man'  be  taken  universally  to  denote  all  men,  while 
they  are  both  true  if  the  term  'man '  be  taken  partially  to  denote 
some  men  or  at  least  one  man.  Hence  two  contradictory  terms 
may  be  both  false  of  a  class  ;  that  is,  the  two  propositions  '  A  is 
B '  and  '  A  is  not-B '  may  be  both  false,  if  '  A '  be  a  general  term 
or  common  name.  In  other  words,  the  two  contradictory  pro 
positions  are  then  not.' A  is  B'  and  'A  is  not-B,'  but  'all  A  is  B,' 
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and  '  some  A  is  not  B ' ;  and  of  these,  both  can  be  neither  true 
(Law  of  Contradiction),  nor  false  (Law  of  Excluded  Middle) ;  one 
must  be  false,  and  the  other  true.  If  all  the  things  belonging 
to  the  class  A  are,  however,  individually  considered,  that  is,  if 
'A}  be  taken  as  standing,  at  the  same  time,  for  a  single  in 
dividual  only,  then,  of  that  individual,  either  'B'  or  'not-B'  must 
be  true.  Thus  'wise'  or  'not- wise'  must  be  true  of  a  single 
individual  man,  that  is,  of  every  man  considered  as  an  individual 
thing,  one  or  other  of  these  two  contradictory  terms  must  be 
true,  though,  on  the  whole,  some  individuals  may  belong  to  the 
class  of  wise,  and  others  to  the  class  of  not-wise. 

§  4.  (4)  The  next  principle  that  we  shall  give  here  is  a  pos 
tulate  of  Logic.  It  is  thus  stated  by  Hamilton  : — "  The  only 
postulate  of  Logic  which  requires  an  articulate  enouncement  is 
the  demand,  that  before  dealing  with  a  judgment  or  reasoning 
expressed  in  language,  the  import  of  its  terms  should  be  fully 
understood ;  in  other  words,  Logic  postulates  to  be  allowed  to 
state  explicitly  in  language  all  that  is  implicitly  contained  in  the 
thought1:"  that  is,  given  a  term,  proposition,  or  argument,  the 
thought  expressed  by  it,  or  its  meaning  and  import  may  be  stated 
in  any  other  form  of  words,  which  expresses  the  same  thing. 
Thus,  in  describing  the  logical  characters  of  a  term  or  of  a  pro 
position,  it  is  allowable  to  make  any  verbal  changes  we  like,  in 
order  to  reduce  it  to  the  logical  form,  provided  the  meaning 
remains  the  same.  In  testing  an  argument  we  may  state  it  in 
any  form  of  words  we  please,  provided  the  thought  contained  in 
the  constituent  propositions  or  in  the  argument  as  a  whole 
remains  unaltered. 

§  5.  Mill  regards  all  the  four  principles  given  above  as  pos 
tulates.  "  Whatever  is  true  in  one  form  of  words  is  true  also  in 
every  other  form  of  words  which  conveys  the  same  meaning2." 
He  gives  this  for  the  Principle  of  Identity,  regards  it  as  the  most 
universal  postulate  of  Logic,  and  calls  it  a  first  Principle  of 

1  Hamilton's  Lectures,  Vol.  in.  p.  114. 

2  An  Examination  of  Hamilton's  Philosophy,  p.  482. 
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Thought.  According  to  him  the  postulate  we  have  given  above 
is  included  in  this.  For  the  Principle  of  Contradiction,  Mill 
gives  the  following  postulate  :  "  The  affirmation  of  any  assertion 
and  the  denial  of  its  contradictory  are  logical  equivalents,  which 
it  is  allowable  and  indispensable  to  make  use  of  as  mutually  con 
vertible1."  For  the  affirmation  of  the  assertion  "A  is  B,"  we 
may  substitute  the  denial  of  its  contradictory  "  A  is  not  B  " ;  or 
for  the  affirmation  of  the  assertion  "  A  is  not  B  "  we  may  sub 
stitute  the  denial  of  its  contradictory  'A  is  B ' :  that  is,  the 
denial  of '  A  is  B '  and  the  assertion  of  its  contradictory  '  A  is 
not  B3  are  logically  the  same.  For  the  Principle  of  Excluded 
Middle,  Mill  gives  the  postulate  that  it  is  allowable  "to  sub 
stitute  for  the  denial  of  either  of  two  contradictory  propositions, 
the  assertion  of  the  other2."  That  is,  of  the  two  propositions 
'A  is  B '  and  *  A  is  not  B,'  we  may  substitute  the  assertion  of 
one  for  the  denial  of  the  other :  for  the  denial  of  'A  is  B'  we  may 
substitute  the  assertion  of  'A  is  not  B'j  and  for  that  of  the 
latter  the  assertion  of  the  former. 

Mill  calls  his  three  postulates  the  *  universal  postulates  of 
reasoning,'  which  ought  to  be  placed,  at  the  earliest,  in  the  second 
part  of  Logic — the  Theory  of  Judgments  ;  since  they'  essentially 
involve  the  ideas  of  truth  and  falsity,  which  are  attributes  of 
judgments  only,  not  of  names  or  concepts.  This  remark  seems 
not  applicable  to  his  first  postulate  (that  for  the  Law  of  Identity : 
"  Whatever  is  true  in  one  form  of  words  is  true  also  in  every 
other  form  of  words,  which  conveys"  the  same  meaning")  as  we 
require  it  for  making  verbal  alterations,  and  for  stating  in  logical 
form  the  meaning  of  a  term,  before  describing  its  logical  charac 
ters.  Still  less  is  the  remark  applicable  to  the  postulate  which 
we  have  given  above.  We  require  the  aid  of  that  postulate  in 
order  to  state  explicitly  the  thought  that  is  implicitly  contained 
in  a  term,  and,  in  the  case  of  an  ambiguous  term,  to  recognize  its 
different  meanings  and  treat  them  as  such.  It  is  hardly  neces 
sary  to  say  that  it  is  impossible  to  describe  the  logical  characters 

1  Ibid.  p.  488.  2  Ibid.  p.  490. 
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of  a  term  without  fully  understanding  and  explicitly  stating  its 
meaning  or  meanings,  the  thought  or  thoughts,  the  attribute  or 
thing,  signified  by  it.  For  this  reason,  all  the  principles  are  here 
placed  in  the  Introduction  before  the  first  part  of  Logic  treating 
of  Terms  or  Concepts. 

Hamilton  calls  the  first  three  principles  the  'fundamental 
laws  of  thought/  and  prefers  to  call  the  second  the  '  Law  of  Non 
contradiction,'  "as  it  enjoins  the  absence  of  contradiction  as  an 
indispensable  condition  of  thought1." 

Ueberweg  calls  them  the  Principles  or  Axioms  of  Inference, 
and  places  them  at  the  beginning  of  the  part  treating  of  Infer 
ences.  To  these  three  he  adds  a  fourth,  namely,  the  Axiom  of 
the  (determining  or  sufficient)  Reason.  The  statement  of  this 
Principle  or  Axiom  by  Leibnitz  seems  to  be  the  best,  and  is  as 
follows  : — "  In  virtue  of  this  principle  we  know  that  no  fact  can 
be  found  real,  no  proposition  true,  without  a  sufficient  reason, 
why  it  is  in  this  way  rather  than  in  another." 

According  to  Ueberweg  the  Axiom  of  Contradiction  and  the 
Axiom  of  Excluded  Middle  may  be  comprehended  in  a  general 
principle,  namely,  the  Principle  of  Contradictory  Disjunction. 
The  formula  of  this  is  : — c  A  is  either  B  or  is  not^B,'  which  means 
that  'A'  cannot  be  both  'B'  and  « not-B'  (Law  of  Contradiction), 
and  that  it  must  be  one  or  the  other  (Law  of  Excluded  Middle). 

Ueberweg  gives  also  another  axiom  which  he  calls  the  Axiom 
of  Consistency.  He  states  it  as  follows  : — '  A  which  is  B  is  B, 
i.  e.,  every  attribute  which  -belongs  to  the  subject  notion  may 
serve  as  a  predicate  to  the  same.'  He  regards  this  axiom  as 
allied  with  the  Axiom  of  Identity2. 

§  6.  To  the  principles  given  above  should  be  added  the 
following  : — 

(5)  Aristotle's  Dictum  de  omni  et  nullo3.  "Whatever  is 
affirmed  or  denied  of  a  class  distributively  may  be  affirmed  or 

1  Hamilton's  Lectures,  Vol.  in.  p.  82. 

2  Ueberweg'9    Logic,    English    Translation,  pp.   231,  275,    281, 
283,  &c. 

3  See  below,  Part  in.  Chapter  rv. 
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denied  of  every  thing  belonging  to  that  class"  ;  or,  "what  belongs 
to  a  higher  class  belongs  to  a  lower."  Some  logicians  maintain 
that  it  can  be  deduced  from  the  three  Laws  of  Thought,  while 
others  regard  it  as  an  independent  axiom  incapable  of  deduction 
from  those  laws. 

(6)  The  fundamental  axioms   or  canons    of   Syllogism  as 
given  by  different  logicians  (Mill,  Martineau,  Thompson,  Lam 
bert,  Whately,  &C.1). 

(7)  The  Mathematical  Axioms  : — (1)  that  of  Argumentum  d 
fortiori,  namely,  that  "  a  thing  which  is  greater  than  a  second, 
which  is  greater  than  a  third,  is  greater  than  the  third";  (2)  the 
axiom  that  "  two  things  equal  to  the  same  thing  are  equal  to  each 
other";  and  other  axioms  of  a  similar  nature. 

/   l  See  below,  Appendix  A. 
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CHAPTER   I. 

THE  VARIOUS  DIVISIONS  OF  TERMS. 

§  1.  A  name  may  be  defined  as  a  sign  for  a  thing  or  things. 
More  accurately,  it  is  a  word,  or  a  combination  of  words,  signi 
fying  some  object  of  thought,  or  something  real  or  imaginary, 
mental  or  material,  substantive  or  attributive,  phenomenal  or 
noumenal.  For  example,  the  words  '  animal,'  *  plant,'  ( flower,' 
'table,'  'paper,'  '  chair'  are  names  of  real  things,  while  the  words 
'  centaur,'  *  golden  mountain,'  &c.,  are  names  standing  for  imagi 
nary  objects;  the  words  'mind,'  'soul,'  'spirit,'  'self,'  &c.,  are 
names  signifying  mental  things  or  substances,  while  the  words 
'  gold,'  '  silver,'  '  mineral,'  '  copper,'  &c.,  are  names  standing  for 
material  things  ;  the  words  '  sensation,'  *  pleasure,'  '  pain,'  '  per 
ception,'  '  imagination,'  '  memory,'  &c.,  are  names  expressing 
attributes  of  mind,  while  '  solidity,'  '  colour,'  '  figure,'  '  hardness,' 
&c.,  are  words  signifying  attributes  of  matter  ;  the  words  '  think 
ing,'  'perceiving,3  'feeling,'  'wishing,'  'hoping,'  &c.,  are  names 
expressing  acts  or  phenomena  of  mind,  while  the  words  '  moving,' 
'  melting,'  '  expanding,'  '  cooling,'  &c.,  are  words  signifying  phe 
nomena  or  changes  of  bodies  ;  the  words  '  thing-in-itself,'  '  mat- 
ter-in-itself,'  '  mind-in-itself,'  are  names  expressing  noumena  or 
realities  which  are  believed  to  underlie  all  phenomena ;  and  the 
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words  'substance,'  'substratum,'  those  in  which  attributes  are 
supposed  to  be  inherent. 

NAMES 
(of  things  in  the  widest  sense). 

j  I 

Names  Names 

(of  real  things).  (of  imaginary  things). 

Names  Names 

(of  mental  things).  (of  material  things). 


\  ri 

Names      Names      Names      Names      Names      Names      Names      Names 
(of  sub-     (of  attri-    (of  nou.-     (of  phe-      (of  sub-     (of  attri-     (of  nou-      (of  phe- 
siunces).     butes).      mena).    nomena).   stances),      butes).       niena).    nomena) 

Kconcept  is  the  product  of  comparing  two  or  more  individual 
objects  or  things  with  a  view  to  find  out  the  attribute  or  attri 
butes  in  which  they  all  agree.  Regarded  objectively,  it  is  an 
attribute,  or  a  collection  of  attributes,  which  is  possessed  in 
common  by  a  number  of  individual  things ;  and,  regarded  sub 
jectively,  it  is  an  idea  or  notion  corresponding  to  that  attribute 
or  collection  of  attributes.  It  is  signified  or  expressed  in  lan 
guage  by  a  word,  or  combination  of  words,  called  a  name  or  term. 
It  may  be  symbolized  by  any  sign  whatever.  For  example,  any 
letter  of  the  alphabet,  or  any  other  sign,  may  be  made  to  stand 
for  any  concept.  Conception  usually  means  the  process  of  form 
ing  r.nnr.ftpts  ;  but  it  is  sometimes  used  for  the  product  also,  and 
is,  then,  taken  by  some  logicians  to  signify  an  idea  corresponding 
to  an  individual  thing  as  well  as  an  idea  corresponding  to  an 
attribute  or  a  group  of  attributes  common  to  a  number  of 
individuals.  The  former  is  called  by  them  an  individual  con 
ception,  and  the  latter  a  general  conception,  or  notion.  For 
example,  an  idea  corresponding  to  an  individual  thing,  such  as  a 
particular  man,  animal,  tree,  or  flower,  is  an  individual  concep 
tion,  while  an  idea  corresponding  to  an  attribute  or  collection  of 
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attributes  possessed  in  common  by  a  number  of  individual  things, 
such  as  men,  animals,  trees,  or  flowers,  is  a  general  conception 
Objectively  regarded,  an  individual  conception  is  an  individual 
thing  itself,  while,  subjectively,  it  is  an  idea  of  the  thing. 

The  process  of  forming  concepts  may  be  regarded  as  consist 
ing  of  the  following  steps:  (1)  the  observation  of  individuals; 

(2)  the  analysis  of  each  of  them  into  its  constituent  attributes ; 

(3)  the  comparison  of  them  with  one  another,  in  order  to  find  out 
the  attributes  in  which  they  all  agree,  and  to  separate  these  from 
those  in  which  they  differ ;  (4)  the  mental  unification,  if  possible, 
of  these  common  attributes,  that  is,  the  thinking  of  them  together 
or  the  making  of  the  aggregate  of  them  a  single  object  of  thought ; 
(5)  the  expression  or  symbolization  of  this  aggregate,  or  single 
object  of  thought,  by  an  audible,  visible,  or  other  sign,  usually  by 
a  word  or  combination  of  words,  called  a  name  or  term  .     For 
example,  in  forming  the  concept  '  metal,'  (1)  different  individual 
metals,  such  as  gold,  silver,  copper,  mercury,  platinum,  &c.,  must 
be  observed  and  experimented  upon;  (2)  the  attributes  of  each 
of  them  must  be  found  out  by  physical  and  chemical  methods ; 
(3)  they  must  be  compared  with  one  another  in  order  to  find  out 
the  attributes  in  which  they  agree;  (4)  these  attributes,  when 
found  out,  must  be  thought  of  together;  and  (5)  symbolized  for 
reference  afterwards  as  well  as  for  communication  to  others,  by  a 
word,  or  some  other  sign.     The  concepts  '  man,'  '  horse,'  '  plant,' 
'animal,'  'book,'  'table,'  '.element,'  'flower,'  £c.,  are  formed  in 
the  same  manner. 

A  term,  in  the  wider  sense,  is  a  name.  It  is  the  expression 
in  language  of  a  concept  or  of  an  individual  or  individuals.  In 
the  narrower  sense,  it  is  the  subject  or  the  predicate  of  a  propo 
sition,  that  is,  that  of  which  something  is  said,  or  that  which  is 
said  about  something,  in  a  sentence  or  proposition.  For  example, 
the  words  '  man,'  '  horse,'  '  plant,'  '  flower,'  and  the  combinations 
of  words  'flowering  plant,'  'elementary  substance,'  'elements 
that  conduct  heat  and  electricity,'  '  animals  that  live  in  water,' 
'  the  smell  of  a  flower,'  are  terms  in  the  wider  sense,  but  not  in 
the  narrower  sense,  in  which  they  must  be  either  the  subject  or 
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the  predicate  in  a  proposition,  that  is,  either  they  must  be 
affirmed  or  denied  of  something,  or  something  must  be  affirmed 
or  denied  of  them;  in  other  words,  a  term,  in  the  narrower 
sense,  is  a  part  of  a  sentence,  while,  in  the  wider  sense,  it 
is  a  name,  whether  part  of  a  sentence  or  not.  Every  term  or 
name,  though  it  may  not  actually  form,  is  capable  of  forming 
either  the  subject  or  the  predicate  of  a  proposition,  that  is,  some 
thing  may  be  affirmed  or  denied  of  it,  or  it  may  be  affirmed  or 
denied  of  something ;  and  this  is  the  best  test  by  which  a  term 
or  name  may  be  distinguished  from  a  mere  word  or  combination 
of  words.  Terms  are  divided  by  logicians  into  certain  broad 
divisions,  which  are  given  below  in  a  tabular  form : — 

(Single-worded,  e.g.,  man. 

(Many- worded,  e.g.,  man  of  business. 

(Singular,  e.g.,  Socrates,  the  sun. 

<  General,  e.g.,  book. 
(Collective,  e.g.,  a  library.  x 
(Concrete,  e.g.,  man,  book. 
(Abstract,  e.g.,  redness. 
/Positive,  e.g.,  water.  v 

<  Negative,  e.g.,  inorganic.- 
'Privative,  e.g.,  blind. 
(Correlative,  e.g.,  husband  and  wife. 
(Absolute,  e.g.,  metal,  God. 
(Connotative,  e.g.,  man. 
(Non-connotative,  e.g.,  squareness. 


TEEMS 


I. 


II. 


III. 


IV. 


V. 


VI. 


§  2.  The  first  division  of  terms  is  into  single-worded  and 
many-worded.  A  single-worded  term  consists  of  a  single  word, 
while  a  many-worded  term  consists  of  a  combination  of  words. 
For  example,  the  terms  'man,'  'metal,'  'animal,'  'paper,'  are 
single- worded ;  while  the  terms  'wise  man,'  'rational  animal,' 
*  white  paper,'  '  yellow  flower,'  are  many- worded.  A  many-worded 
term  may  consist  of  any  number  of  words  from  two  upwards. 
It  may  consist  of  nearly  the  whole  of  a  sentence  or  paragraph, 
provided  that  it  expresses  some  object  of  thought,  or  something 
of  which  something  may  be  affirmed  or  denied,  or  which  may  be 
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affirmed  or  denied  of  something.  Every  term  is  a  word  or  con 
sists  of  words,  but  every  word  is  not  a  term.  A  word,  or  com 
bination  of  words,  which  is  capable  of  being  employed  by  itself  as 
a  term,  is  called  categorematic,  while  a  word,  or  combination  of 
words,  which  must  be  joined  with  other  words  in  order  to  form  a 
term,  is  called  syncategorematic :  thus  substantives,  adjectives, 
and  verbs  are  categorematic,  while  all  prepositions,  articles,  con 
junctions,  interjections,  adverbs,  &c.,  are  syncategorematic.  For 
example,  the  words  '  man,'  '  animal,'  '  rational,'  '  running,'  '  white 
ness,'  &c.,  and  the  combinations  of  words  '  a  good  man,' '  a  rational 
animal,'  'a  flowering  plant,'  &c.,  are  categorematic,  while  the 
words  'and,'  'but,'  'of,'  'when,'  &c.,  and  the  combinations  of 
words  'instead  of,'  'with  reference  to,'  'on  the  subject  of,'  'very 
sincerely,'  &c.,  are  syncategorematic.  It  should  be  observed  that 
the  distinction  of  categorematic  and  syncategorematic  is  applica 
ble  to  the  words  and  combinations  of  words,  while  the  distinction 
of  single- worded  and  many- worded  is  applicable  to  terms,  that  is,  to 
those  words  and  combinations  of  words  which  are  categorematic. 
§  3.  The  second  division  of  terms  is  into  singular  and  general. 
A  singular  term  is  a  name  of  an  individual  thing,  that  is,  a  name 
which  is  applicable,  in  the  same  sense,  to  one  thing.  For  example, 
the  terms  '  the  present  Emperor  of  Germany,'  '  the  Metropolis  of 
India,'  'the  Ganges,'  'the  sun,'  'the  moon,'  'Socrates,'  'Plato,' 
'  the  76th  Regiment  of  Foot  in  the  British  Army,'  are  all  singular, 
signifying  each  an  individual  thing  or  object  of  thought.  A 
general  term  is  a  name  of  each  of  two  or  more  individual  things, 
that  is,  a  name  which  is  applicable,  in  the  same  sense,  to  each  of 
an  indefinite  number  of  things.  For  example,  the  terms  '  man,' 
'  flower,'  '  animal,'  '  metal,'  '  element,'  '  sensation,'  '  state,'  '  body,' 
'idea,'  'feeling,'  are  general,  standing  each  for  every  one  of  an 
indefinite  number  of  individual  things  or  phenomena;  the  term 
'  man '  is  a  name  for  every  individual  of  a  large  class  or  group  of 
things  called  men ;  the  term  '  flower '  is  applicable  to  every  indi 
vidual  of  a  group  of  things ;  the  term  '  feeling '  is  applicable  to 
each  of  a  large  number  of  mental  phenomena ;  the  terms  '  idea,' 
'thought,'  'hope,'  'joy,'  'sorrow,'  are  likewise  applicable  each  to 
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every  one  of  a  group  of  mental  things  or  phenomena.  Thus, 
every  general  term  is  a  name  of  each  individual  of  a  number  of 
things  or  phenomena,  material  or  mental. 

A  general  term  should  be  distinguished  from  a  collective 
term,  which  is  a  name  for  a  group  of  things  taken  together,  and 
regarded  as  one — as  a  single  object  of  thought.  Thus,  while  a 
general  term  is  applicable  to  each  of  a  number  of  things,  a  collec 
tive  term  cannot  be  applied  to  each  individual  of  a  multitude 
separately,  but  only  to  all  taken  together.  Thus,  'a  library,' 
'  a  regiment,'  '  a  nation,'  '  a  forest,'  are  collective  terms  :  each  of 
them  is  a  name  of  a  collection  of  many  things,  taken  together, 
and  regarded  as  one  complex  whole.  The  term  '  a  library,'  for 
example,  signifies  a  large  collection  of  books,  and  is  applicable  to 
all  of  them  collectively,  not  to  any  one  of  them  separately ;  *  a 
regiment '  is  a  term  applicable  to  a  multitude  of  soldiers  collec 
tively,  not  to  any  one  of  them  individually.  It  should  be  noticed 
that  such  collective  terms  as  '  regiment,'  '  library,'  &c.,  are  general 
and  not  singular ;  the  term  '  library '  is  general,  inasmuch  as  it  is 
applicable  to  any  one  of  the  numerous  libraries  throughout  the 
world ;  the  term  *  forest '  is  likewise  general,  being  applicable  to 
any  forest  in  any  country.;  similarly,  the  terms  'nation,'  'army,' 
'multitude,'  'a  few,'  'a  crowd,'  are  both  collective  and  general — 
collective,  because  each  of  them  is  applicable  to  a  number  of 
things  taken  together  and  regarded  as  a  whole;  and  general, 
because  it  is  applicable  to  each  of  an  indefinite  number  of  such 
wholes.  On  the  other  hand,  such  collective  terms  as  'the  76th 
Regiment  of  Foot  in  the  British  Army,'  '  the  British  Museum/ 
'the  Bodleian  Library,'  'the  University  College  Library,'  'the 
English  people,'  are  singular,  and  not  general,  inasmuch  as  each 
of  them  is  applicable  to  a  single  collection  or  complex  whole,  and 
not  to  more  than  one.  Some  logicians  regard  'regiment'  as 
general,  and  '  a  regiment '  as  collective ;  '  nation '  as  general,  and 
'  a  nation '  as  collective,  that  is,  according  to  them,  a  collective 
term  denotes  indefinitely  an  individual  collection  of  things  or 
objects,  and  this  should  be  expressed  by  the  indefinite  article 
prefixed  to  it.  This  distinction  in  language  between  a  collective 
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and  a  general  term  appears  to  be  good  on  more  than  one  ground, 
and  should  not  be  overlooked1. 

It  should  be  observed  that  a  general  term  is  applicable  to  a 
number  of  things,  not  arbitrarily,  but  in  virtue  of  their  agree 
ment  in  an  attribute  or  collection  of  attributes.  It  implies  that 
the  things  to  which  it  is  applicable  agree  in  an  attribute  or  attri 
butes.  It  is,  in  fact,  a  name  of  a  concept  as  well  as  of  individual 
things.  In  technical  language  it  is  said  to  denote  or  signify 
directly  the  things  to  which  it  is  applicable,  and  connote,  imply 
or  signify  indirectly  the  attribute  or  attributes  in1  which  they  all 
agree.  In  other  words,  a  general  term  is  a  name  of  a  class,  and 
connotes  the  attribute  or  attributes  which  characterise  it,  and 
denotes  the  individuals  which  belong  to  it. 

§  4.  The  third  division  of  terms  is  into  concrete  and  abstract. 
An  abstract  term  is  a  name  of  an  attribute,  or  a  collection  of 
attributes,  apart  from  the  substance  in  which  it  exists.  The 
word  attribute  is  here  used  in-  its  widest  sense  to  mean  any 
quality,  property,  or  accident  of  a  substance  or  thing,  and,  also, 
any  relation  of  things  and  qualities.  For  example,  '  animality,' 
4 humanity,3  'whiteness,'  'triangularity,'  &c.,  are  all  abstract 
terms,  each  signifying  an  attribute  or  a  group  of  attributes  apart 
from  the  substances  in  which  it  exists.  '  Equality,'  '  succession,' 
'coexistence'  are  abstract  terms,  each  signifying  a  relation  of 
things  apart  from  the  things.  A  concrete  term  is,  on  the  other 
hand,  a  name  of  a  substance,  or  a  class  of  substances.  The  word 
substance  is  here  used  to  mean  an  individual  thing  mental 
or  material.  For  example,  'Socrates,'  'the  sun,'  'the  earth,' 
*  the  table,'  '  man,'  '  animal,'  '  plant,'  &c.,  are  all  concrete  terms, 
signifying  individual  things  or  substances,  and  not  merely  attri 
butes.  The  term  '  man '  is  concrete,  inasmuch  as  it  is  a  name  of 
many  things  and  not  merely  of  the  attribute  'humanity'  pos 
sessed  in  common  by  all  individual  men.  For  the  same  reason, 
adjectives  are  generally  concrete,  inasmuch  as  they  are  names  of 
things  and  not  merely  significant  of  attributes:  the  adjective 

1  See  Hamilton's  Lectures,  Vol.  n.  pp.  281—2. 
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1  white,'  for  example,  is  a  name  of  all  things  whatever  having  the 
colour  'whiteness,' — a  name  not  merely  of  this  quality,  but  of 
every  white  object.  From  this  it  is  also  evident  that  adjectives 
are  general  and  not  singular  terms. 

All  adjectives  are  regarded  by  Mill  and  Jevons  as  concrete 
land  general,  that  is,  as  names  denoting  or  signifying  directly 
things  and  connoting  or  implying  attributes ;  but  it  is  evident 
that  some  of  them  may  signify  attributes,  and  imply  attributes 
of  those  attributes,  and  be  thus  general  and  abstract,  and,  also, 
that  they  may,  in  some  cases,  express  attributes  only,  and  be 
thus  abstract  or  attributive.  For  an  adjective  may  be  applied  to 
an  attribute  as  well  as  to  a  concrete  thing,  that  is,  it  may  qualify 
both  abstract  and  substantive  nouns.  For  example,  the  adjective 
'great'  may  qualify  the  abstract  terms  'goodness,'  'boldness.,' 
'  beauty,'  '  generosity,'  '  size,'  '  extension,'  '  firmness,'  '  strength,' 
&c.,  as  well  as  the  concrete  terms  'man,'  'philosopher,'  'poet,' 
'picture,'  &c.;  the  adjectives  'small,'  'equal,'  'greater,'  'large,' 
'  less,'  &c.,  may  likewise  qualify  attributes,  as  well  as  things  ;  in 
such  cases,  adjectives  should  be  regarded  as  general,  and  abstract 
rather  than  concrete.  And,  when  an  adjective  is  affirmed  of  a 
thing,  or  of  an  attribute,  it  suggests  to  the  mind  an  attribute, 
and  not  any  thing ;  for  example  in  the  proposition  '  snow  is 
white,'  the  word  white  suggests  simply  the  attribute  whiteness ; 
and  not  any  thing  or  class  of  things  ;  in  the  proposition  '  gold  is 
yellow,'  the  adjective  yellow  suggests  simply  the  attribute  'yellow 
ness';  in  such  cases  adjectives  are  significant  of  attributes  only, 
and  not  of  things.  This  is,  however,  a  matter  in  which  logicians 
differ, — some  (Mill,  Jevons,  &C.1)  maintaining  that  all  adjectives 
are  names  of  things,  implying  attributes,  that  is,  concrete  and 
general ;  others  (Martineau,  Fowler,  &c.2)  holding  that  they  are 
not  names  of  things,  but  attributives,  that  is,  words  which  " 

1  See  Mill's  Logic,  Vol.  i.  pp.  25,  31,  &e.;  and  Jevons'  Lessonst 
p.  21. 

2  See  Martineau's  Essays,  Vol.  n.  p.  345  ;  and  Fowler's  Deductive 
Logic,  6th  Edition,  pp.  13,  18. 
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press  characters  or  attributes,  as  such,  apart  from  any  objects 
having  them." 

Abstract  terms  are  sometimes  distinguished  into  singular  and 
general.  A  singular  abstract  term  is  a  name  of  a  definite  in 
dividual  attribute.  For  example,  '  milkwhiteness,'  '  visibleness,' 
'  equality,'  '  squareness,'  &c.,  are  singular  abstract  terms,  signify 
ing  each  an  attribute  perfectly  definite  and  incapable  of  any 
division.  A  general  abstract  term  is  a  name  of  each  of  a  group 
of  attributes,  that  is,  a  name  which  can  be  affirmed,  in  the  same 
sense,  of  each  of  an  indefinite  number  of  attributes.  For  example, 
the  terms  'colour,'  'figure,'  'virtue,'  'pleasure,3  'pain,'  &c.,  are 
abstract,  and,  at  the  same  time,  general,  each  of  them  being 
applicable  to  every  one  of  a  number  of  attributes  :  '  colour '  may 
stand  for  any  variety  or  shade  of  colour,  red,  blue,  yellow,  indigo, 
&c. ;  '  figure,'  for  any  kind  of  figure,  triangle,  quadrilateral,  &c. ; 
'virtue,'  for  any  species  of  it,  justice,  veracity,  temperance, 
benevolence,  &c.  Whenever  any  attribute  admits  of  degree, 
variety,  or  species,  its  name  may  stand  for  these,  and  thus 
become  general.  A  concrete  term  is  of  course  singular  or  general 
according  as  it  is  applicable,  in  the  same  sense,  to  one  thing  only 
or  to  more  than  one. 

Logicians,  however,  differ  in  this  matter ;  and  I  wish,  there 
fore,  to  note  the  different  opinions  which  they  hold  : — 

(1)  Some  Logicians  hold  that  the  distinction  of  singular  and 
general  is  not  applicable  to  abstract  terms;  and  that  abstract 
terms  should  be  placed  in  a  class  apart.  Mill  indicates  this  view 
in  one  passage.  He  says  "To  avoid  needless  logomachies,  the 
best  course  would  probably  be  to  consider  these  names  as  neither 
general  nor  individual,  and  to  place  them  in  a  class  apart1."  Mr 
Keynes  says,  "A  still  more  satisfactory  solution  however  is  to 
consider  the  distinction  of  general  and  singular  as  not  applying  to 
abstract  names  at  all2".  So  far  as  Mill's  passage  is  concerned,  I 
do  not  think  it  carries  any  weight.  All  that  he  says  about 

1  Logic,  8th  Edition,  Vol.  i.  p.  30. 

2  Formal  Logic,  p.  12. 
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'attribute,'  'relation,'  'quantity,'  'quality,'  &c.  in  the  chapter 
on  '  Nameable  Things '  is  opposed  to  it.  In  fact,  throughout  his 
chapters  on  'Names'  he  recognises  the  distinction  as  applicable 
to  abstract  terms,  and  one  single  statement  with  'probably' 
qualifying  it  does  not  certainly  carry  much  of  the  weight  of  his 
opinion. 

(2)  Some  Logicians  hold  that  all  abstract  terms  are  singular. 
— "I  should  doubt,"  says  Mr  Keynes,  "if  any  attribute  can, 
strictly  speaking,  be  conceived  as  many.     An  attribute  in  itself 
is  one  and  indivisible,  and  does  not  admit  of  numerical  distinc 
tions1."    Mr  Monck  says,  "Abstract  terms  would  seem  to  be 
singular  when  considered  logically 2." 

(3)  Some  Logicians  hold  that  all  abstract  terms  are  general 
in  as  much  as  an  attribute  may  be  possessed  by  each   of  a 
number  of  individual  things. 

(4)  Some  Logicians  hold  that  abstract  terms,  like  concrete, 
should  be  divided  into  singular  and  general.     Mill  says  : — "  Do 
abstract  names  belong  to  the  class  of  general,  or  to  that  of  singu 
lar  names  1     Some  of  them  are  certainly  general,  I  mean  those 
which  are  names  not  of  one  single  and  definite  attribute,  but  of  a 
class  of  attributes.     Such  is  the  word  colour,  which  is  a  name 
common  to  whiteness,  redness,  &c.     Such  is  even  the  word  white 
ness,  in  respect  of  the  different  shades  of  whiteness  to  which  it  is 
applied  in  common  :    the  word  magnitude  in  respect  of  the 
various  degrees  of  magnitude  and  the  various  dimensions  of 
space;  the  word  weight  in  respect  of  the  various  degrees  of 
weight.     Such  also  is  the  word  attribute  itself,  the  common  name 
of  all  particular  attributes.    But  when  only  one  attribute,  neither 
variable  in  degree  nor  in  kind,  is  designated  by  the  name ;  as  visi- 
bleness;  tangibleness;  equality;  squareness;  milkwhiteness ;  then 
the  name  can  hardly  be  considered  general ;  for  though  it  denotes 
an  attribute  of  many  different  objects,  the  attribute  itself  is 
always  conceived  as  one,  not  many 3."     Hamilton  says  : — "  The 

1  Formal  Logic,  p.  11.  2  Introduction  to  Logic,  p.  102. 

3  Logic,  p.  30. 
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notion  of  the  figure  of  the  desk  before  me  is  an  abstract  idea — 
an  idea  that  makes  part  of  the  total  notion  of  that  body,  and  on 
which  I  have  concentrated  my  attention,  in  order  to  consider  it 
exclusively.  This  idea  is  abstract,  but  it  is  at  the  same  time 
individual ;  it  represents  the  figure  of  this  particular  desk,  and 
not  the  figure  of  any  other  body  V 

Ueberweg  says  : — "  The  general  conception  (in  opposition  to 
the  individual  conception)  is  not  to  be  confounded  with  the 
abstract  (in  opposition  to  the  concrete,  see  §  47).  Tht-  divisions 
cross  each  other.  There  are  concrete  and  abstract  individual 
conceptions  and  concrete  and  abstract  general  conceptions  V 

It  is  evident  that  the  question  whether  the  distinction  of 
singular  and  general  is  applicable  to  abstract  terms  cannot  be 
satisfactorily  solved  without  stating  clearly  what  is  meant  by 
a  singular  and  what  by  a  general  term.  If  a  singular  term  is 
a  name  applicable  to  one  object  of  thought,  and  if  a  general  term 
is  a  name  applicable  to  each  of  a  number  of  objects  of  thought, 
then  the  distinction  is  certainly  applicable  to  abstract  terms :  for 
attributes  as  well  as  phenomena  and  substances  may  be  objects 
of  thought ;  and  an  abstract  term,  like  a  concrete,  may  be  a 
name  of  one  object  of  thought  or  a  name  of  each  of  a  number  of 
objects  of  thought.  The  abstract  terms,  for  instance,  "  the  figure 
of  the  desk  before  me,"  "  the  colour  of  the  rose  near  me,"  "  the 
solidity  of  this  stone,"  as  well  as  'squareness,'  'equality,' 
'visibleness,'  &c.,  are  each  of  them  applicable  to  one  object  of  thought 
— to  a  single  definite  individual  attribute,  while  the  abstract 
terms  c  relation,'  '  quality,'  '  quantity,'  '  figure,'  '  attribute,' 
'  virtue,'  &c.,  are  each  of  them  applicable  to  each  of  a  number  of 
objects  of  thought,  that  is,  to  each  of  a  class  of  attributes  :  '  rela 
tion,'  for  example,  is  a  name  applicable  to  any  relation  what 
ever, — succession,  coexistence,  resemblance,  difference,  &c,; 
'quality'  is  a  name  applicable  to  any  quality  of  any  object 
whatever. 

1  Lectures,  Vol.  n.  p.  287—8. 

2  Logic,  p.  127.     See  also  pp.  114—115. 
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According  to  some  Logicians,  abstract  terms,  when  they 
become  general,  pass  into  the  class  of  concrete  terms.  In  other 
words,  there  is  no  absolute  distinction  according  to  them,  be 
tween  abstract  and  concrete  terms,  between  attributes  and  things. 
The  same  term  may  be  abstract  from  one  point  of  view  and 
concrete  from  another  point  of  view;  and  the  distinction  between 
abstract  and  concrete  terms  is  only  a  relative  one.  This  question 
can  not  be  satisfactorily  solved  without  stating  clearly  what  is 
meant  by  an  abstract  term  and  what  by  a  concrete  term.  The 
definition  of  a  concrete  term  as  'the  name  of  a  thing,'  is  of 
course  ambiguous ;  for  the  word  thing  may  mean  either  a  sub 
stance,  or  a  phenomenon,  or  an  attribute  possessing  another 
attribute.  The  definition  of  an  abstract  term  as  '  the  name  of 
an  attribute '  is  also  ambiguous  ;  for  the  word  attribute  may 
mean  simply  an  attribute,  or  an  attribute  possessing  another 
attribute,  or  an  attribute  of  an  attribute,  apart  from  the  sub 
stances  or  phenomena  in  which  they  exist. 

Terms  expressive  of  phenomena  are  usually  regarded  as 
concrete.  A  phenomenon  is  a  thing  as  it  appears  to  us.  It 
is  a  change  of  a  thing,  thought  of  with  reference  to  the  thing. 
It  is,  in  fact,  the  thing  in  that  particular  state  of  change. 
The  terms,  for  instance,  'the  rising  of  the  sun,'  'the  boiling 
of  water,'  'the  anger  which  I  felt  yesterday,'  'the  present 
state  of  my  mind,'  &c.  are  concrete  :  '  the  rising  of  the  sun ' 
means  '  the  sun  in  the  state  of  rising ' ;  '  the  boiling  of  water ' 
means  'water  in  the  state  of  boiling.'  If  the  appearances 
of  things  are  thought  of,  or  signified,  apart  from  the  things, 
then  they  really  become  the  attributes  of  those  things.  Terms 
expressive  of  mere  appearances,  circumstances,  or  aspects  apart 
from  things,  should  be  regarded  as  abstract :  '  the  rising  of  the 
sun'  would  be  abstract,  if  it  simply  meant  the  circumstance 
or  aspect  of  rising  apart  from  the  thing  '  sun ' ;  '  the  boiling  of 
water '  would  be  abstract,  if  it  simply  meant  the  appearance  or 
state  of  boiling  apart  from  the  thing  'water.'  But  this  is  a 
matter  on  which  there  may  be  difference  of  opinion  ;  and  until 
the  terms  'concrete'  and  'abstract'  are  more  definitely  defined, 

3—2 


36  VARIOUS  DIVISIONS   OF  TERMS.  [PART  I. 

I  do  not  think  there  can  be  any  satisfactory  solution  of  the 
difficulty. 

§  5.  The  fourth  division  of  terms  is  into  positive,  negative, 
and  privative.  A  positive  term  signifies  the  presence  of  an 
attribute  or  a  substance;  a  negative  term,  its  absence;  &  privative 
term  signifies  the  present  absence  of  an  attribute  and  implies  the 
capacity  for  it.  For  example,  '  man '  and  '  human  '  are  positive  ; 
'  not-man 3  and  '  not-human '  are  negative  ;  and  '  blind,'  *  lame,' 
&c.,  are  privative.  The  term  'pleasant'  is  positive,  'not-pleasant' 
negative,  while  'unpleasant'  would  seem  to  be  positive  as  signify 
ing  not  merely  the  absence  of  pleasure  but  the  presence  of  some 
positive  pain  ;  '  convenient,' '  not-convenient,'  and  '  inconvenient,' 
'moral,'  'not-moral,'  and  'immoral'  are  likewise  positive,  nega 
tive,  and  positive  respectively.  *  Organic '  is  positive  and  '  inor 
ganic'  negative;  'metallic'  and  'metal'  are  positive,  while 
'  non-metallic '  and  '  non-metal '  are  negative ;  '  wise '  is  positive 
and  '  not- wise '  negative,  while  '  ignorant '  might  be  regarded  as 
negative  or  privative  according  to  circumstances.  It  is  evident 
from  the  examples  given  above  that  these  terms  may  be  con 
crete  or  abstract, — concrete  when  implying  the  presence  or 
absence  of  things  or  substances,  and  abstract  when  of  attributes 
only. 

§  6.  The  fifth  division  of  terms  is  into  correlative  and  ab 
solute.  A  correlative  term  is  a  name  of  an  attribute  or  substance 
implying  another  attribute  or  substance.  It  implies  another 
term  related  to  it.  Both  in  relation  to  each  other  are  called 
correlatives.  For  example,  '  father '  and  '  child,'  '  husband '  and 
'  wife,'  '  greater '  and  '  less,'  '  cause '  and  '  effect,'  '  murderer '  and 
'  murdered,'  are  all  pairs  of  correlatives,  one  member  of  a  pair 
implying  the  other  member.  An  absolute  term,  is,  on  the  other 
hand,  a  name  of  a  substance  or  attribute,  which  does  not  imply 
another  substance  or  attribute ,  as  '  water,'  '  air,'  '  horse,'  '  tree,' 
'the  solar  system,'  'gold,'  'silver,'  '  bird,'  'flower,'  'body,'  'man.' 

§  7.  The  next  and  last  division  of  terms  is  into  connotative 
and  non-connotative.  "  A  connotative  term  is  one  which  denotes 
a  subject  and  implies  an  attribute.  By  a  subject  is  here  meant 
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anything  which  possesses  attributes1."  A  subject  may  be  a 
substance,  a  phenomenon,  or  an  attribute  possessing  another 
attribute.  A  connotative  term  has,  in  fact,  two  significations  or 
meanings,  one  direct  as  applied  to  subjects,  that  is,  to  things  or 
objects  of  thought  possessing  attributes,  and  the  other  indirect 
as  implying  attributes.  For  example,  the  term  *  man '  is  conno 
tative,  inasmuch  as  it  signifies  directly  each  of  an  indefinite 
number  of  things  or  substances  called  men,  and  connotes  or 
implies,  at  the  same  time,  an  attribute  or  collection  of  attributes, 
which  is  possessed,  in  common,  by  all  men,  and  in  virtue  of 
which  it  is  applied  to  them  ;  the  term  '  metal ',  signifies  likewise 
a  number  of  substances  taken  separately,  and  implies,  at  the 
same  time,  the  attribute  or  attributes  which  are  common  to 
them,  and  which  distinguish  them  from  other  substances;  the 
term  '  colour '  is  connotative  in  as  much  as  it  stands  for  each  of 
a  number  of  attributes  such  as  redness,  bluen ess,  greenness,  &c., 
and  connotes  or  implies,  at  the  same  time,  an  attribute  in  which 
those  attributes  agree.  Similarly,  the  terms  'animal,'  'horse,' 
'plant,'  'tree,'  'flower,'  'mineral,'  'house,'  'table,'  'paper,'  'figure,' 
'  virtue,'  '  quality,'  are  all  connotative,  having  each  two  significa 
tions,  one  direct,  called  the  denotation,  and  the  other  indirect, 
called  the  connotation  of  the  term.  A  non-connotative  term  is, 
on  the  other  hand,  "  one  which  signifies  a  subject  only  or  an 
attribute  only,"  that  is,  it  has  only  one  signification,  either  of 
a  thing,  or  of  an  attribute,  and  does  not  imply  anything  else. 
For  example,  the  terms  '  squareness,'  '  visibleness,'  &c.,  signifying 
each  an  attribute  only,  are  non-connotative. 

To  the  class  of  connotative  terms  belong  the  following : — - 
(1)  All  concrete  terms  that  are  also  general,  or  all  general  terms 
that  are  also  concrete;  for  example,  'man,'  'bird,'  'fish,'  'river,' 
'lake,'  'library,'  'nation'  signifying  directly  an  indefinite  number 
of  things,  and  implying  attributes  which  they  possess  in  com 
mon,  are  connotative2.  (2)  All  abstract  terms  that  are  general, 

1  Mill's  Logic,  Vol.  i.  p.  31. 

2  To  this  head  belong  also  adjectives  when  used  substantively,  that 
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or  all  general  terms  that  are  abstract.  "Even  abstract  names," 
says  Mill,  "though  the  names  only  of  attributes,  may  in  some 
instances  be  justly  considered  as  connotative;  for  attributes 
themselves  may  have  attributes  ascribed  to  them;  and  a  word 
which  denotes  attributes  may  connote  an  attribute  of  those 
attributes1."  As  an  example,  he  gives  the  term  'fault,1  which 
denotes  or  signifies  directly  a  quality,  and  connotes  or  signifies 
indirectly  another  quality,  namely  '  hurtfulness,'  as  an  attribute 
of  that  quality.  The  general  abstract  terms  'virtue,'  'beauty,' 
'quantity,'  'quality,'  'relation,'  'modality,'  'figure,'  'colour,'  &c., 
are  connotative2.  Each  of  these  terms  denotes  a  number  of 
attributes  and  connotes  the  attribute  in  which  they  all  agree. 
'Virtue,' for  example,  denotes  justice,  veracity,  temperance,  &c.,  and 
connotes  the  attribute  in  which  they  agree.  '  Relation '  denotes 
various  kinds  of  relation,  likeness  or  unlikeness,  succession  or 
coexistence,  dependence  or  reciprocity,  equality  or  inequality, 
and  connotes  the  attribute  in  which  they  agree.  Thus  all 
general  terms,  whether  concrete  or  abstract,  are  connotative. 
Whenever  a  term  is  general,  that  is,  a  name  which  is  applicable 
to  each  of  a  number  of  objects  of  thought,  whether  the  objects 
of  thought  be  substances,  phenomena,  or  attributes,  it  is  con 
notative — denoting  the  objects  of  thought  of  each  of  which  it 
is  a  name,  and  connoting  the  attribute  in  which  the  different 
objects  of  thought  agree.  A  term  cannot,  in  the  same  sense, 
be  applied  to  each  of  a  number  of  objects  of  thought,  unless 
these  objects  of  thought  resemble  each  other  in  some  attribute. 
The  various  objects  of  thought  will  be  the  denotation,  and  the 
common  attribute  the  connotation,  of  the  term.  (3)  Certain 

is,  as  concrete  general  names  or  names  of  things  implying  an  attribute 
or  attributes. 

1  Logic,  Vol.  i.  p.  33. 

2  To  this  head  belong  also  adjectives  when  used  as  abstract  general 
names,  that  is,  as  names  of  attributes,  implying  other  attributes.    For 
example,  the  adjective  '  great '  may  denote  an  attribute  as  well  as  a 
thing,  and  connote  the  attribute  '  greatness, 
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singular  terms  which  denote  things,  and  connote  or  imply  at 
tributes  belonging  to  those  things,  or  convey  some  information 
about  them.  For  example,  the  singular  terms,  'the  sun,'  'the 
first  Emperor  of  Borne,'  'the  only  son  of  John  Stiles,'  'the 
father  of  Socrates,' '  the  author  of  the  Iliad,'  '  the  present  Prime 
Minister  of  England,'  'the  present  Viceroy  of  India,'  &c.  are 
connotative,  inasmuch  as  they  denote  individuals,  and  connote 
or  imply  certain  attributes  belonging  to  them,  or  convey  some 
information  about  them.  To  this  head  belong  also  the  collective 
terms  that  are  singular,  such  as  '  the  76th  Regiment  of  Foot  in 
the  British  Army,'  'the  University  College  Library,'  'the  English 
people,'  &c. 

To  the  class  of  non-connotative  terms  belong  the  following : — 

(1)  All  singular  abstract  terms  or  terms  signifying  definite  indi 
vidual  attributes,  such  as  ' milkwhiteness,'  'equality,'  'square 
ness,'  '  visibleness,'  '  the  figure  of  the  desk  before  me,'  '  the  smell 
of  the  rose  near  me,'  'the  colour  of  this  piece  of  chalk,'  &c. 

(2)  Those  singular  terms,  if  there  be  any,  which  denote  indi 
vidual  things  or  substances  only,  and  do  not  connote  or  imply 
any  attributes  belonging  to  them.     According  to  Mill  all  proper 
names  belong  to  this  class.     "  Proper  names,"  says  Mill,  "  are 
not  connotative ;  they  denote  the  individuals  who  are  called  by 
them;  but  they  do  not  indicate  or  imply  any  attribute  as  be 
longing  to  those  individuals.     When  we  name  a  child  by  the 
name  Paul,  or  a  dog  by  the  name  Coesar,   these  names  are 
simply  marks   used  to  enable  those  individuals   to  be   made 
subjects  of  discourse.     Whenever  the  names  given  to  objects 
convey  any  information,  that  is,  whenever  they  have  properly 
any  meaning,  the  meaning  resides  not  in  what  they  denote  but 
in  what  they  connote.     The  only  names  which  connote  nothing 
are  proper  names ;  and  these  have,  strictly  speaking,  no  signifi 
cation.     A  proper  name  is  but  an  unmeaning  mark  which  we 
connect  in  our  minds  with  the  idea  of  the  object,  in  order  that 
whenever  the  mark  meets  our  eyes  or  occurs  to  our  thoughts, 
we  may  think  of  that  individual  object.     When  we  predicate 
(or  affirm)  of  any  thing  its  proper  name  j  when  we  say,  point- 
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ing  to  a  man,  this  is  Brown  or  Smith,  or  pointing  to  a  city, 
that  it  is  York,  we  do  not,  merely  by  so  doing,  convey  to  the 
reader  any  information  about  them  except  that  those  are  their 
names1." 

This  view  of  proper  names  is  contended  against  by  Professor 
Jevons.  "The  connotation  of  a  name,"  says  he,  "is  confused 
with  the  etymological  meaning  or  the  circumstances,  which 
caused  it  to  be  affixed  to  a  thing.  Surely,  no  one  who  uses  the 
name  England  and  knows  what  it  denotes,  can  be  ignorant  of 
the  peculiar  qualities  and  circumstances  of  the  country,  and 
these  form  the  connotation  of  the  term2.'  Thus,  according  to 
Professor  Jevons,  all  proper  names,  such  as  John  Smith,  Dart 
mouth,  De  Morgan,  France,  Socrates,  Plato,  &c.,  are  conno- 
tative,  signifying  directly  things,  and  implying  the  attributes 
or  qualities  belonging  to  them  and  distinguishing  them  from 
other  individuals. 

Neither  Professor  Jevons  nor  Mill  stands  alone  in  his  view  of 
proper  names.  Each  has  predecessors  and  followers  in  the  same 
view ;  and  the  student  ought  to  note  the  difference  of  opinion 
among  logicians  in  regard  to  the  true  meaning  of  proper  names. 
According  to  one  school,  they  are  non-connotative,  being  merely 
meaningless  marks  put  upon  individual  things,  while  according 
to  the  other,  they  are  connotative,  denoting  individuals  and 
ponnoting  qualities  belonging  to  those  individuals.  The  question 
is  a  philological  and  a  psychological  one,  and  cannot  be  discussed 
here.  Mill's  view  is  true  if  a  proper  name  always  means  what  it 
does,  when  it  is  first  used  as  a  symbol  or  sign  for  an  individual 
thing.  At  that  stage  no  attribute  is  associated  with  the  name. 
But  as  our  knowledge  of  the  individual  thing  increases,  we 
associate  its  attributes  with  the  name,  which  suggests  afterwards 
not  only  the  individual  thing,  but  also  the  attributes.  A  proper 
name  would,  therefore,  appear  to  be  at  first  without  any  con 
notation  or  signification  of  attributes,  but  it  seems  to  acquire 
this  signification  as  our  knowledge  of  the  individual  becomes 

*  Mill's  Logic,  Vol.  i.  pp.  36—37.         2  Jevons's  Lessons,  pp.  42—43. 


CHAP.  I.]          VARIOUS  DIVISIONS  OF  TERMS.  41 

more  and  more  definite,  as  its  name  becomes  associated  in  our 
mind  with  its  attributes,  and  as  the  attributes  become  a  means 
of  distinguishing  that  individual  from  others  belonging  to  the 
same  class  or  species. 

If  a  term  has  more  than  one  connotation,  it  is  ambiguous. 
It  is  then  really  equivalent  to  two  or  more  terms,  and  should  be 
treated  as  such  ;  the  terms  *  thing,'  '  substance,'  '  right,'  '  thought,' 
'foot,'  *  church,'  'faith,'  'feeling,'  'form,'  'government,'  &c., 
having  more  than  one  signification,  are  ambiguous,  and  each  of 
them  is  really  equivalent  to  more  than  one  term.  For  example, 
the  term  'thing'  means  popularly  a  body,  something  tangible 
and  visible,  or  an  object  of  sense  ;  but,  in  a  wider  sense,  it  means 
also  a  mind,  any  substance,  mental  or  material,  as  when  we 
speak  of  mind  as  a  '  thinking  thing' ;  and,  in  a  still  wider  sense, 
it  means  attributes  and  phenomena  as  well  as  substances,  as 
when  sensations,  ideas,  feelings,  hopes,  joys,  sorrows  are  spoken 
of  as  'mental  things.'  The  term  '  substance'  is  also  ambiguous, 
signifying  popularly  a  thing  consisting  of  attributes,  and  philo 
sophically  a  substratum  or  basis  in  which  all  the  attributes  of  a 
thing  are  inherent,  or  which  forms  an  inexplicable  tie  or  bond 
among  them. 

§  8.  All  the  above  described  divisions  of  terms  are  based  on 
the  following  ^general  aspects  of  things.  J^he  fact  thn.t  thp.rp.  a.ra 
individual  things,  gives  rise  to  the  Singular  Term.  The  fact 
that  the  same  attribute  or  collection  of  attributes  is  found  in 
many  individual  things,  gives  rise  to  the  General  Term.  The 
fact  that  many  individual  things  may  sometimes  be  taken  to 
gether  and  regarded  as  constituting  a  whole,  gives  rise  to  the 
Collective  Term.  The  fact  that  one  attribute  may  be  spoken 
about  and  treated  of  apart  from  others  with  which  it  exists  in 
an  individual  thing,  gives  rise  to  the  Abstract  Term ;  and  the 
fact  that  it  really  exists  in  combination  with  others  in  an  indi 
vidual  thing  or  substance,  and  cannot  exist  by  itself,  gives  rise 
to  the  Concrete  Term.  The  fact  that  certain  attributes  and 
things  are  necessarily  connected  with  one  another,  and  imply 
each  other,  gives  rise  to  Correlative  Terms  ;  and  the  fact  that 
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others  are  not  so  connected  and  do  not  imply  each  other,  gives 
rise  to  the  Absolute  Term.  The  fact  that  our  knowledge  of 
things  is  progressive,  that  we  first  come  to  know  one  attribute 
of  a  thing  or  of  a  group  of  things  and  then  another,  gives  rise  to 
the  Connotative  Term ;  or  rather  the  fact  that  the  name  given 
to  a  thing  or  a  group  of  things  comes  with  the  progress  of  our 
knowledge  of  the  thing  or  things,  to  be  associated  with  this 
additional  knowledge,  and  becomes  afterwards  a  sign  for  it,  gives 
rise  to  the  distinction  of  Connotative  and  Non-connotative 
Names.  The  Negative  Term  shows  that  things  may  be  named 
not  only  by  the  attributes  which  they  actually  possess  (as  in  the 
case  of  Positive  Terms),  but  also  by  those  which  are  absent  in 
them ;  that  names  may  be  applied  to  things  in  virtue  of  the 
absence  of  some  as  well  as  of  the  presence  of  other  attributes ; 
that  things  may  be  distinguished  into  classes  by  their  negative 
as  well  as  by  their  positive  qualities. 
§  9.  Exercises. 

In  describing  the  logical  characters  of  a  term,  the  following  method 
should  be  followed : — 

I.  What  is  given  is  a  word  or  combination  of  words.     Ascertain 

its  meaning,  and  see  whether  it  is  capable  of  being  em 
ployed  by  itself  as  the  subject  or  the  predicate  of  a  proposi 
tion.  If  it  is  not,  then  it  is  syncategorenaatic ;  if  it  is,  then 
it  is  categorematic,  that  is,  a  term. 

II.  In  the  latter  case,  proceed  to  describe  the  logical  characters 

of  the  term  in  the  following  order1 : — 

Whether  it  is  single-worded  or  many- worded. 

Whether  it  is  singular  or  general. 

Whether  it  is  collective  and  singular,  or  collective  and 

general. 
iv.    Whether  it  is  concrete  or  abstract. 

1  I  have  not  given  here  the  distinction  of  categorematic  or  syn- 
categorematic  as  a  logical  character  of  terms,  as  it  is  applicable  to 
words  rather  than  to  terms.  Single  words  and  combinations  of  words 
should  be  distinguished  into  categorematic  and  syncategorematic,  and 
not  terms. 
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v.     Whether  it  is  positive,  negative,  or  privative, 
vi.    Whether  it  is  absolute  or  correlative. 
vii.    Whether  it  is  connotative  or  non-connotative. 
m.     If  it  has  more  than  one  meaning,  then  describe  its  logical 
characters,  first  in  accordance  with  the  most  obvious  or 
usual  meaning,  and  then  in  accordance  with  the  other 
meaning  or  meanings  in  order  of  importance. 

Examples. 

1.  *  Man ' : — categorematic  ;    single- worded  ;    general ;   concrete ; 
positive  ;  absolute ;  connotative. 

2.  'Mankind': — categorematic;    single-worded;   collective    and 
singular ;  concrete ;  positive  ;  absolute ;  connotative. 

3.  '  The  Sun  ' : — categorematic ;   many- worded ;    singular ;   con 
crete;  connotative;  positive;  absolute. 

4.  '  Beautiful ' : — categorematic  (according  to  some  syncategore- 
matic;  because  the  complete  term  consists  of  the  word  'beautiful' 
and  a  word  understood  after  it,  such  as  'thing,'  or  'person,'  &c.,  for 
example  'that  picture  is  beautiful':  here  the  complete  sentence  is 
that  'that  picture  is  a  beautiful  thing');  single-worded;  general;  con 
crete;  positive;  absolute  (correlative,  if  'beautiful'  is  regarded  as  im 
plying  'ugly');  connotative. 

5.  'Equal': — its  logical  characters  are  the  same  as  those  of 
'beautiful,'  except  that  it  is  correlative,  i.e.,  it  implies  something 
that  is  equal  to  it.     'Larger,'  'greater,'  'upper,'  &c.,  are  also  cor 
relative. 

6.  'Lame,'  'dumb,'  'blind,'  have  the  same  logical  characters  as 
'beautiful,'  except  that  they  are  privative. 

7.  'Army': — categorematic;   single- worded ;  collective,  when  it 
means  some  one  army,  i.e.,  in  the  sense  of  'an  army,'  but  general 
when  it  means  different  armies,  and  connotes  the  attributes  possessed 
in  common  by  them ;  concrete ;  positive ;  absolute ;  connotative. 

8.  'Rational  animal,'  'flowering  plant,'  'metal  conducting  heat 
and  electricity,'  'animal  living  in  water': — categorematic;   many- 
worded;  general;  concrete;  positive;  absolute;  connotative. 

9.  'The  figure  of  this  body,'  'the  luminosity  of  this  flame,    'the 
smell  of  this  rose': — categorematic;    many-worded;    singular;   ab 
stract  ;  positive ;  absolute ;   non-connotative. 
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10.  '  Quantity ' : — categorematic ;    single-worded  ;    general ;    ab 
stract;  positive;  connotative. 

11.  '  Humanity' : — categorematic ;  single-worded ;  abstract ;  posi 
tive  ;  absolute ;  general  and  connotative,  if  '  humanity '  admits  of  any 
variety  or  division ;  singular  and  non-connotative,  if  '  humanity '  is 
something  individual,  that  is,  incapable  of  any  variety  or  division. 

Sometimes  it  is  very  difficult  to  describe  the  logical  characters  of  a 
term, — the  difficulty  arising  chiefly  from  difference  of  opinion  as  to 
the  real  nature  of  the  thing  signified  by  the  term,— as  to  the  real 
meaning  or  meanings  of  the  term,  &c.  Take,  for  example,  the  term 
'phenomenon.'  It  is  general;  connotative;  concrete;  positive;  but 
is  it  absolute  or  correlative?  According  to  some  philosophers,  it 
implies  the  existence  of  'noumenon,'  and  is,  therefore,  correlative, 
while  according  to  others  who  do  not  believe  in  the  existence  of 
noumena,  it  is  absolute.  Similarly,  the  term  '  attribute '  is  either 
relative  to  'substance'  or  absolute  according  as  the  existence  of  the 
latter  is  believed  in  or  not.  'Cause'  is  evidently  related  to  'effect,' 
and  'effect '  to  'cause.'  'Antecedent'  to  'consequent,'  and  the  latter 
to  the  former.  Are  '  time '  and  '  space '  abstract  or  concrete,  singular 
or  general,  absolute  or  correlative?  The  answer  to  this  question  will 
be  given  differently  by  different  philosophers. 

Examples  for  Solution. 

Describe  the  logical  characters  of  the  following : — 
I.    (1)   Man,  (2),  good  man,  (3)  human,  (4)  humanity,  (5)  humani 
tarian,  (6)   humanitarianism,  (7)  A  man  whom  I  saw 
yesterday. 

II.    (1)   Five,  (2)  fifth,  (3)  five  attributes,  (4)  five  bodies,  (5)  these 
five  metals. 

III.  (1)   Good,  (2)  the  good,  (3)  goodness,  (4)  goods,  (5)  the  highest 

good,  (6)  a  good  quality,  (7)  great  goodness. 

IV.  (1)   Book,  (2)  library,  (3)  a  library,  (4)  Encyclopaedia,  (5)  Ency 

clopedia  Britannica. 
V.    (1)   Organ,  (2)   organic,    (3)   inorganic,  (4)   organism,  (5)   an 

organism,  (6)  organic  being. 

VI.    (1)  Nation,  (2)  a  nation,  (3)  national,  (4)  nationality,  (5)  nation 
alities. 
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VII.    (1)   Strong,  (2)  strength,  (3)  the  strong,  (4)  strong  man,  (5) 

strength  of  character,  (6)  this  strong  man. 

VIII.  (1)  Element,  (2)  elementary,  (3)  elementary  attribute,  (4) 
elementary  substance,  (5)  the  'Elements  of  Euclid,'  (6) 
a  chemical  element. 

IX.    (1)   Plant,  (2)  figure,  (3)  inconvenient,  (4)  blindness,  (5)  busi 
ness,  (6)  universe,  (7)  heat. 
X.    (1)   Multitude,  (2)  the  first  emperor,  (3)  irreligious,  (4)  virtue, 

(5)  mind,  (6)  matter,  (7)  body,  (8)  form. 

XI.    (1)  Atmospheric  air,  (2)  organization,  (3)  life,  (4)  force,  (5) 
time,  (6)  space,  (7)  cause,  (8)  motion,  (9)  substance,  (10) 
being,  (11)  something,  (12)  nothing. 
XII.    (1)   Sense,  (2)  rest,  (3)  speed,  (4)  law,  (5)  the  circle  of  sciences, 

(6)  gravity,  (7)  spirit,   (8)   higher,  (9)  right,   (10)   sen 
sation,  (11)  knowledge,  (12)  feeling,  (13)  perception,  (14) 
smell,  (15)  vision,  (16)  taste,  (17)  colour,  (18)  relative. 

XIII.  (1)   His  Majesty,  (2)  His  Honour,  (3)  Her  Serene  Highness,  (4) 

elementary  atoms,  (5)  the  passage  of  water  to  the  state 
of  ice,  (6)  soluble  in  water,  (7)  the  surfaces  of  bodies,  (8) 
the  number  of  the  metals,  (9)  the  gaseous  envelope  en 
circling  the  earth,  (10)  the  theory  of  ideas,  (11)  the  un- 
dulatory  theory  of  light,  (12)  to  reason  against  any  of 
these  kinds  of  evidence,  (13)  the  yellowness  of  gold,  (14) 
the  lightest  substance  known,  (15)  the  perception  of  the 
external  world,  (16)  consciousness. 

XIV.  (1)    "The  place  which  the  wisdom  or  policy  of  antiquity  had 

destined  for  the  residence  of  the  Abyssinian  princes." 

(2)  To  attend  accurately  to  the  operation  of  our  minds. 

(3)  The  ignition  of  phosphorus. 

(4)  A  just  interpretation  of  nature. 

(5)  A  series  of  electric  discharges. 

XV.    (1)    Co-existence,  (2)  succession,  (3)  identity,  (4)  resemblance, 
(5)  causation,  (6)  equality,  (7)  relation,  (8)  subsistence. 


CHAPTER   II. 

THE  DENOTATION  AND  CONNOTATION,  DIVISION  AND  DEFINITION, 
OF  TEKMS. 

§  1.  IN  the  preceding  chapter,  we  have  seen  that  most 
terms  denote  or  signify  directly  things,  and  connote  or  imply 
attributes  belonging  to  them,  that  is,  have,  at  the  same  time,  two 
meanings,  of  which  one  is  called  their  denotation,  and  the  other 
their  connotation.  The  denotation  of  a  term  consists  of  the 
individual  things  to  each  of  which  the  term  is,  in  the  same  sense, 
applicable.  The  connotation  of  a  term  consists  of  the  attribute 
or  collection  of  attributes  implied  by  the  term,  and  possessed  by 
each  of  the  individual  things  denoted  by  it.  For  example,  the 
denotation  of  the  term  'man'  consists  of  all  the  individual 
things,  called  '  men,'  whether  now  living  or  dead, — of  all  things, 
in  fact,  to  which  the  term  '  man'  is  applicable  ;  while  its  conno 
tation  consists  of  the  attributes,  say  'animality'  and  'rationality,' 
implied  by  it,  and  possessed  in  common  by  all  men.  The  deno 
tation  of  the  term  '  book'  consists  of  all  the  various  kinds  of 
books  written  in  all  languages  throughout  the  world,  while  its 
connotation  consists  of  the  attribute  or  attributes  which  all 
books  possess  in  common,  and  which  are  implied  by  the  term 
'  book.'  The  term  '  triangle'  in  denotation  signifies  all  the  dif 
ferent  kinds  of  triangles, — the  individual  things  called  triangles, 
while  in  connotation  it  signifies  the  attribute  possessed  in  com 
mon  by  all  triangles,  namely,  the  attribute  of  being  bounded  by 
three  lines. 
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When  a  term  signifies  an  individual,  i.  e.,  has  for  its  deno 
tation  only  a  single  object  or  thing,  its  connotation  is  the  group 
of  attributes  possessed  by  the  individual  thing,  and  signified  by 
the  term.  For  example,  the  term  '  the  sun'  has  for  its  denotation 
one  individual  thing  only,  while  its  connotation  consists  of  the 
attributes  possessed  by  that  individual  thing,  and  implied  by  the 
term  ;  the  term  '  the  present  Prime  Minister  of  England'  denotes 
an  individual  person,  and  connotes  'the  attribute  of  being  the 
Prime  Minister  of  England' ;  the  term  'the  father  of  Socrates' 
denotes  a  person,  and  implies  '  the  attribute  of  being  Socrates's 
father' ;  thus  all  singular  terms  have  both  a  denotation  and  a 
connotation,  proper  names  alone,  according  to  Mill,  being  ex- 
cepted.  We  have  already  alluded  to  the  difference  of  view 
among  logicians  on  this  point,  and  need  not  here  revert  to  it. 

§  2.  The  denotation  and  the  connotation  of  a  term  have  a 
close  relation  to  each  other.  When  the  denotation  of  a  term  is 
increased  or  decreased,  its  connotation  is  decreased  or  increased ; 
again,  when  the  connotation  of  a  term  is  increased  or 'decreased, 
its  denotation  is  decreased  or  increased.  If  you  add  a  new  group 
of  things  to  the  group  denoted  by  a  term,  you  subtract  one  or 
more  attributes  from  its  connotation.  Include  a  new  class  within 
a  class  signified  by  a  term,  and  its  connotation  will  lose  a  part  of 
its  meaning,  that  is,  the  attributes  possessed  in  common  by  all 
the  individuals  of  the  enlarged  class  will  be  fewer  in  number 
than  before.  The  term  *  man'  has  for  its  denotation  the  group 
of  animals  called  men,  and  for  its  connotation  the  two  attributes, 
'animality' and 'rationality.'  If  its  denotation  is  enlarged  by 
including  in  it  'irrational  animals'  or  all  other  animals  than 
man,  its  connotation  will  no  longer  be  the  same  as  before,  but 
consist  of  that  attribute  only  which  is  possessed  by  all  the  mem 
bers  of  the  newly  formed  enlarged  class,  namely,  the  attribute 
'  animality,'  and  thus  lose  the  other  attribute  '  rationality.'  The 
term  'triangle'  will  likewise  lose  an  attribute — 'three  sidedness' 
— from  its  connotation,  when  new  groups  or  classes,  such  as 
'  quadrilaterals'  and  '  multilateral,'  are  added  to  its  denotation. 
The  term  'animal'  will  lose  such  attributes  as  sensibility,  loco- 
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motion,  &c.,  from  its  connotation,  when  its  denotation  is  en 
larged  so  as  to  include  '  plants3  in  its  sphere,  the  new  denotation 
and  connotation  giving  rise  to  the  new  term  'organized  being.5 
This  term  will  again  lose  a  part  of  its  connotation,  when  its 
denotation  is  enlarged  by  the  addition  of  '  inorganic  things,'  the 
increased  denotation  and  the  decreased  connotation  giving  rise 
to  the  term  'material  being'  or  'body,'  including  inorganic  as 
well  as  organic  beings.  Thus,  we  see  that  addition  to  the  deno 
tation  of  a  term  implies  subtraction  from  its  connotation,  and 
that  the  new  class  thus  produced  is  generally  signified  by  a  new 
term  with  a  smaller  connotation.  Similarly,  it  can  be  shown 
that,  when  the  denotation  of  a  term  is  decreased,  its  connotation 
is  increased.  Again,  if  you  add  a  new  attribute  to  the  attribute 
connoted  by  a  term,  you  subtract  a  group  of  things  from  its 
denotation.  The  examples  we  have  just  given  illustrate  this. 
Add  the  attribute  'organization3  to  the  connotation  of  the  term 
*  material  body,'  the  attribute  '  sensibility'  to  the  connotation  of 
the  term  ''organized  being,'  the  attribute  'rationality'  to  the 
connotation  of  the  term  '  animal,'  the  attribute  'three-sidedness3 
to  the  connotation  of  the  term  '  rectilineal  figure3  ;  and,  in  each 
case,  the  denotation  of  the  corresponding  term  is  decreased,  that 
is,  a  smaller  number  of  things  possess  the  added  attributes  ;  and 
the  increased  connotation  and  the  decreased  denotation  give  rise 
to  a  new  term.  Similarly,  it  can  be  shown  that,  when  the  con 
notation  of  a  term  is  decreased,  its  denotation  is  increased. 

§  3.  The  relation  between  the  denotation  and  the  connota 
tion  of  a  term  may  be  explained  by  figures  as  follows  : — 

Let  A,  B,  C,  D,  be  four  general  terms,  their  denotations  being 
represented  by  the  circles  A,  B,  C,  D,  and  their  connotations 
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by  the  small  letters  in  them.  First,  if  the  things  represented  by 
A,  and  those  by  B,  be  brought  under  one  class,  the  connotation 
of  the  name  of  this  class  will  be  the  two  attributes,  a  and  b, 
common  to  A  and  B.  Again,  if  C  and  D  be  brought  together 
under  a  new  class,  the  connotation  of  the  name  of  this  class  will 
be  the  two  attributes,  a  and  e,  common  to  C  and  D.  Similarly, 
if  the  denotation  of  the  two  new  classes  be  brought  together  to 
form  a  still  larger  class,  the  connotation  of  the  name  of  this 
class  will  be  still  smaller,  the  attribute  a  being  the  only  one 
common  to  all  the  circles. 

Secondly,  if  the  connotation  of  the  largest  class  M,  be  in 
creased   by  b,  then    its    denotation    will    be    only    A  +  B,  or 


M  —  (C  +  D)  ;  and  if  by  e,  then  its  denotation  will  be  C  +  D,  or 
M  -  (A  +  B) ;  that  is,  addition  to  the  connotation  of  a  term 
causes  subtraction  from  its  denotation.  Again,  if  the  connota 
tion  of  A  +  B  be  increased  by  c,  then  its  denotation  will  be  only 
A,  or  A  +  B  -  B  ;  if  by  d,  then  only  B,  and  so  forth. 

It  should  be  observed  that  the  denotation  of  a  "term  will 
neither  increase  nor  decrease,  if  its  connotation  increases  by  any 
attributes  that  are  found  to  be  possessed  by  all  the  members  of 
the  class,  or  that  follow  from  any  part  of  the  connotation. 
Thus,  there  will  be  no  alteration  in  the  size  of  the  circle  A,  if 
the  attributes  m  and  n  be  added  to  a,  6,  c,  provided  that  m  and  n 
are  found  to  be  possessed  by  all  A,  or  follow  from  a,  6,  <?. 
Similarly,  the  connotation  will  remain  unaltered,  if  the  circle  is 
enlarged  by  the  addition  of  any  individuals  that  are  found  to 
possess  the  known  marks  or  attributes  of  the  class.  Thus  a,  b,  c 
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will  neither  increase  nor  decrease,  if  the  circle  A  increases  by  the 
birth,  manufacture,  or  discovery  of  new  individuals  possessing 
the  attributes  a,  b,  c  of  the  class. 

The  denotation  and  the  connotation  of  a  term  are  not  abso 
lutely  fixed.  Both  may  increase  or  decrease  with  the  advance  of 
knowledge.  Given  the  connotation  of  a  term,  its  denotation  is 
more  or  less  indefinite.  Given  the  denotation,  the  connotation 
is  more  or  less  indefinite.  Suppose,  for  example,  that  the  term 
4  metal '  has  for  its  connotation  the  three  attributes  a,  6,  c,  what 
is  then  its  denotation  ?  Every  individual  thing  that  possesses 
those  three  attributes.  Not  only  the  metals  at  present  known 
but  all  substances  that  may  hereafter  be  found  to  possess  those 
three  attributes,  will  be  included  in  its  denotation;  thus  the 
circle  representing  the  denotation  of  the  term  'metal'  may  go 
on  increasing  with  the  progress  of  discovery  in  chemistry.  Or 
some  substances  that  are  now  recognized  as  metals  may  turn 
out  to  be  compound ;  and  thus  the  circle  may  decrease  in  extent 
with  the  progress  of  chemical  analysis.  Suppose,  on  the  other 
hand,  that  the  denotation  of  the  term  ( metal '  is  fixed  and  defi 
nite,  that  is,  consists  of  a  certain  number  of  known  elements, 
and  is  represented  by  a  certain  circle,  what  is  then  its  conno 
tation  ?  The  attributes  connotated  by  the  term  *  metal,'  and 
possessed  in  common  by  all  the  substances  denoted  by  it.  Now, 
these  attributes  may  increase  in  number  with  the  progress  of 
chemical  knowledge,  and  the  term  '  metal '  may  afterwards  come 
to  connote  many  attributes  which  it  does  not  at  present.  Thus, 
both  the  denotation  and  the  connotation  of  a  term  may  vary  with 
the  increase  of  knowledge. 

§  4.    Exercises: — 

1.     Describe  the  change  in  the  denotation  and  connotation  of  each 
of  the  terms  in  the  following  series  as  you  pass  from  the  1st  to  the  2nd, 
from  the  2nd  to  the  3rd,  and  so  forth,  and,  again,  in  the  reverse  order, 
as  you  pass  from  the  last  to  the  last  but  one,  and  so  on. 
i.    Element,  metal,  gold, 
ii.     Animal,  man,  Englishman, 
iii.     Eight-angled  triangle,  triangle,  rectilineal  figure,  figure. 
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iv.    Literature,  English  literature,  philosophical  literature  in 

English. 
v.    Force,  gravity,  the  mutual  attraction  of  the  sun  and  the 

earth. 

vi.     Solid,  stone,  precious  stone,  ruby, 
vii.     Eock,  igneous  rock,  volcanic  rock,  pumice. 

2.  Give  as  many  examples  as  you  can  of  series  of  three,  four,  or 
more  terms  each,  in  which  each  term  of  greater  extension  stands 
before  a  term  of  less  extension. 

3.  "  The  denotation  and  the  connotation  of  a  term  vary  inversely." 
Explain  and  criticise  this  statement. 

4.  Can  you  give  any  example  of  terms  whose  denotation  may 
increase  without  any  change  in  the  connotation,  and  also  of  terms 
whose  connotation  may  increase  without  any  change  in  the  deno 
tation  ? 

5.  What  determines  the  denotation  and  the  connotation  of  a  term? 
Has  every  term  a  denotation  and  a  connotation? 

§  5.  If  a  number  of  terms  be  related  to  one  another  as 
represented  in  this  figure, — • 
that  is,  if  the  denotation  of 
A  be  contained  in  that  of  B, 
and  if  the  denotation  of  B 
be  contained  in  that  of  C, 
and  if  their  connotations  be 
as  shown  in  the  figure  by 
the  small  letters,  then  C  is 
called  a  genus  in  relation  to 
B,  and  B  a  species  in  rela 
tion  to  C  ;  B  a  genus  in  re 
lation  to  A,  and  A  a  species 
in  relation  to  B :  that  is,  the 

containing  and  the  contained  term  are  called  respectively  genus 
and  species  in  relation  to  each  other.  The  distinction  between 
them  is  however  relative,  for  the  same  term  may  be  a  genus  in 
relation  to  one,  and  a  species  in  relation  to  another;  here,  for 
instance,  B  is  a  genus  in  relation  to  A,  and  a  species  in  relation 
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to  C.  The  attribute  '  b '  is  called  the  differentia  of  the  species 
B  in  relation  to  the  genus  C,  and  the  attribute  '  c '  the  differentia 
of  the  species  A  in  relation  to  the  genus  B.  The  differentia  of  a 
species  is  that  attribute  which  being  added  to  the  connotation  of 
the  genus  gives  the  connotation  of  the  species;  here  the  attri 
bute  'b'  being  added  to  'a'  the  connotation  of  the  genus  C, 
gives  ab,  the  connotation  of  the  species  B,  and  is  thus  the 
differentia  of  the  species  B.  By  the  differentia  a  species  is 
distinguished  from  the  other  species  contained  in  the  same 
genus;  C  as  a  genus,  for  example,  contains  two  species  B  and 
not-B,  that  is,  those  C's  that  are  B,  and  those  C's  that  are 
not-B ;  and  by  the  differentia  '  b '  the  species  B  is  distinguished 
from  the  other  species  not-B  contained  in  the  same  genus  C. 
The  two  species  B  and  not-B  included  in  the  genus  C  are  called 
co-ordinate  species.  In  the  figure  on  page  54,  the  three  sub 
classes  A,  B  and  C  contained  in  the  class  G  are,  similarly, 
co-ordinate  species  of  the  genus  G;  and  the  terms  A,  B,  and  C 
are  called  co-ordinate  in  relation  to  each  other  and  subordinate 
in  relation  to  G,  while  G  is  called  super-ordinate  in  relation  to 
them.  C  and  not-C  are  called  contradictory  terms  or  concepts, 
not-C  including  everything  except  C  :  that  is,  C  and  not-C 
cover  the  whole  sphere  of  thought  and  existence;  every  thing 
and  every  thought  is  included  in  either  C  or  not-C.  A  and 
not- A,  B  and  not-B,  taking  not-A  and  not-B  in  their  widest 
sense,  are  also  contradictory  terms,  and  cover  the  whole  sphere 
of  thought  and  existence.  Two  contradictory  terms  are  so  re 
lated  to  each  other,  that  both  can  be  neither  affirmed  nor  denied 
of  one  and  the  same  thing,  that  if  one  be  true,  the  other  must 
be  false,  and  if  one  be  false,  the  other  must  be  true,  of  one  and 
the  same  thing.  For  example,  both  the  terms  'organized  being' 
and  *  not-organized  being3  cannot  be  affirmed  of  one  and  the 
same  thing,  nor  can  both  be  denied  of  it ;  if  *  organized  being ' 
be  affirmed,  'not-organized  being'  must  be  denied,  and  if  the 
latter  be  affirmed,  the  former  must  be  denied,  of  a  thing ;  for 
every  possible  thing  must  fall  into  one  or  other  of  the  two 
comprehensive  classes  which  divide  between  them  the  whole 
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sphere  of  thought  and  existence;  a  thing  not  included  in  one 
or  other  of  the  two  all-embracing  classes,  has  existence  neither 
in  nature  nor  in  thought.  But  if  two  terms  be  so  related  to 
each  other,  that  both  cannot  be  affirmed,  but  that  both  may  be 
denied,  of  one  and  the  same  thing,  that  if  one  be  true,  the  other 
must  be  false,  but,  not  conversely,  if  one  be  false,  the  other  must 
be  true,  of  it,  then  they  are  called  contrary  terms.  For  example, 
of  the  two  terms  'black'  and  'white,'  if  'black'  be  affirmed, 
'white'  must  be  denied,  of  one  and  the  same  thing,  but,  not 
conversely,  if  'black'  be  denied,  'white'  must  be  affirmed,  of 
it,  for  both  may  be  denied  of  it,  that  is,  the  thing  in  question 
may  be  neither  black  nor  white,  but  of  some  other  colour  or 
of  no  colour  at  all.  Thus  'cold'  and  'hot,'  'up'  and  'down,' 
'virtue'  and  'vice,'  'light'  and  'darkness,'  &c.,  are  contrary 
terms,  while  'cold'  and  'not-cold,'  'hot'  and  'not-hot,'  'light' 
and  'not-light/  &c.,  are  contradictory  terms.  Two  contrary 
terms  do  not  completely  cover  the  whole  sphere  of  thought  and 
existence,  while  two  contradictory  terms  do.  The  difference 
between  them  may  be  thus  shown  by  diagrams : — Suppose  that 
the  whole  sphere  of  thought 
and  existence  is  represent 
ed  by  the  largest  circle  D, 
then  the  two  contrary  terms 
'black'  and  'white'  are  re 
presented  by  the  two  small 
circles,  A  and  B,  lying  out 
side  each  other,  but  both 
falling  under  the  circle  of 
colour  C,  and  jointly  cover 
ing  only  a  part  of  the  largest 
circle,  while  the  two  contra 
dictory  terms  'black'  and 
and  'not-black'  are  represented,  respectively,  by  the  small  circle 
A,  and  the  remainder  of  the  largest  circle,  jointly  covering  the 
whole  of  thought  and  existence. 
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Exercises  on  the  Mutual  Relations  of  Terms. 

1.  Give  the    genus,    species,   and    differentia    of   the    following 
terms : — 

(1)  Plant,  (2)  Figure,  (3)  Triangle,  (4)  Body,  (5)  Metal, 
(6)  Element,  (7)  Book,  (8)  Flower,  (9)  Kock,  (10)  Mind. 

2.  Give  a  subordinate,  a  super-ordinate,  and  a  co-ordinate  of  the 
following  terms : — 

(1)  Animal,  (2)  Solid,  (3)  Virtue,  (4)  Bock,  (5)  Substance. 

3.  Give  the  contradictory  and  a  contrary  of  the  following  terms : — 

(1)  White,  (2)  Simple,  (3)  High,  (4)  Liquid,  (5)  Good,  (6) 
Moral,  (7)  Vice,  (8)  Mortal,  (9)  Animal,  (10)  Mind,  (11)  Matter, 
(12)  Form,  (13)  Beautiful. 

4.  Has  every  term  a  genus  and  species  ? 

§  6.  Division  and  Definition  of  Terms  : — The  orderly  state 
ment  of  the  denotation  of  a  term,  or  the  grouping  of  the  deno 
tation  into  smaller  classes  according  to  the  presence  or  absence, 
or  varying  degree  of  an  attribute,  is  the  division  of  the  term. 
And  the  setting  forth  of  the  connotation  of  a  term  is  its  defi 
nition,  or  the  definition  of  the  things  or  class  denoted  by  the 
term.  The  definition  is  more  or  less  complete  according  as  the 
connotation  of  a  term,  or  the  group  of  attributes  in  which  the 
things  agree,  is  more  or  less  exhaustive.  The  definition  of  a 

term,  being  a  statement  of 
its  connotation,  varies  with 
any  change  in  the  latter. 
The  division  of  a  term  like 
wise  varies  with  its  denota 
tion.  With  the  increase  in 
denotation  the  sub-classes 
increase  in  number  or  in  ex 
tent.  If  A,  B,  C  are  smaller 
classes  under  G,  and  if  G  is 
enlarged  into  G',  A,  B,  G  will 
no  longer  cover  the  whole 
extent.  They  must  increase 
in  extent  as  represented  by  the  dotted  lines,  or  the  larger  class 
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must  be  divided  in  a  different  way,  and  give  rise  to  new  sub 
classes. 

The  concept,  like  the  term,  has  its  content  or  comprehension, 
and  its  extent  or  extension.  The  extent  of  a  concept  consists  of 
the  individual  conceptions  or  things  in  which  its  content  is 
found.  The  content  of  a  concept  consists  of  the  elementary 
notions  or  ideas  which  constitute  its  very  essence  and  meaning. 
The  statement  in  words  of  all  or  any  of  these  elements,  is  the 
definition  of  the  concept ;  and  the  grouping  of  the  individual 
conceptions  into  minor  divisions  according  to  their  resemblance 
and  difference,  is  the  division  of  the  concept.  The  extent  and 
the  content  of  a  concept,  and  the  relation  between  them,  may  be 
represented  by  circles,  and  capital  and  small  letters  of  the  alpha 
bet,  just  as  in  the  case  of  a  term. 

§  7.  Definition  as  a  logical  process  is  the  process  of  deter 
mining  the  connotation  of  a  term,  or  the  attributes  possessed  in 
common  by  the  things  denoted  by  the  term.  It  implies  obser 
vation,  analysis,  abstraction,  comparison,  and  even  generaliza 
tion,  and  is  a  most  important  process  in  science.  A  definition 
as  a  product  of  thought  is  the  product  of  this  process.  In  a 
complete  treatise  on  Logic,  Definition  would  deserve  a  most 
prominent  place.  Here  I  shall  give  only  the  rules  to  which  a 
definition  ought  to  conform,  noting,  by  the  way,  the  faults  to 
which  the  violation  of  them  gives  rise.  A  definition  should  con 
form  to  the  following  rules  or  conditions  : — 

(1)  That  it  be  an  analytical  statement  of  the  connotation  of 
the  term  defined.  This  rule  includes  the  one  given  by  the  older 
logicians,  that  a  definition  should  be  per  genus  et  differentiam, 
that  is,  a  statement  of  the  genus  and  a  differentia  of  the  term. 
If  a  part  of  the  connotation  is  stated,  the  definition  is  partial 
or  incomplete;  and  if  the  whole  of  it  is  stated,  the  definition  is 
complete.  An  incomplete  definition,  if  it  serves  to  distinguish 
the  things  denoted  by  the  term  from  others  belonging  to  the 
same  higher  class,  corresponds  to  a  definition  per  genus  et  dif- 
ferentiamj  while  a  complete  definition  corresponds  to  a  definition 
per  genus  et  differentias.  The  violation  of  this  rule  gives  rise  to 
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what  has  been  called  an  accidental  definition,  or  a  mere  descrip 
tion  of  the  things  denoted  by  the  term  as  well  as  to  redundant 
and  incomplete  definitions.  When  any  attribute  not  possessed 
by  all  the  things  denoted  by  the  term,  or  not  forming  a  part  of 
its  connotation,  is  stated  in  the  definition,  it  is  accidental;  and 
when  some  attributes  that  follow  from  its  connotation  are  stated, 
it  is  redundant.  For  example,  'a  triangle  is  a  figure  which  is 
bounded  by  three  straight  lines,  and  which  has  all  its  angles 
together  equal  to  two  right  angles '  is  a  redundant  definition ; 
'  water  is  a  liquid  substance '  is  incomplete ;  '  man  is  a  cooking 
animal '  and  '  iron  is  the  cheapest  metal '  are  accidental ;  and  '  a 
plant  is  an  organism  having  roots,  branches,  leaves,  flowers, 
fruits,  &c.,'  is  a  mere  description. 

(2)  That  it  exactly  coincide  in  extent  with  the  denotation 
of  the  term  defined.     In  other  words,  it  should  not  include 
things  other  than  those  to  be  defined,  nor  should  it  exclude  any 
of  them.     The  violation  of  this  rule  gives  rise  to  the  fault  of  too 
great  width  or  narrowness.    For  example,  the  definitions  'man 
is  a  sentient  being,'  '  a  metal  is  a  solid  substance,'  are  too  wide ; 
while  '  man  is  a  civilized  animal,'  *  a  metal  is  a  heavy  element,' 
are  too  narrow. 

(3)  That  it  do  not  contain  the  term  to  be  defined,  or  any 
of  its  synonyms.     The  violation  of  this  rule  gives  rise  to  the 
fault  of  the  circle  in  definition.    For  example,  when  a  term  is 
defined  by  itself,  as  'man  is  a  human  being,'  'a  plant  is  a 
vegetable  organism,'  'life  is  the  sum  of  the  vital  functions,'  or 
when  a  term  is  defined  by  a  second  term,  and  the  second  again 
by  the  first,  as  'man  is  a  rational  animal';  and,  again,  'a  ra 
tional  animal  is  a  human  being,'  'matter  is  an  extended  sub 
stance';  and,  again,  'an  extended  substance  is  a  material  body.' 
From  this  rule  it  is  evident  that  a  term  connoting  an  elementary 
attribute  cannot  be  defined.    For  its  definition  will  contain  either 
the  term  itself  or  its  synonym,  or  be  merely  a  description  of  it. 
Hence  such  terms  as  'consciousness,'  'feeling,'  'pleasure,'  'pain,' 
'  colour,'  '  smell,'  &c.,  connoting  elementary  attributes,  cannot  be 
defined.    The  definitions  or  rather  descriptions  and  analyses  that 


CHAP.  II.]  OF  TERMS.  57 

are  given  of  them,  consist  of  a  statement  of  the  circumstances  or 
conditions  under  which  they  are  produced. 

(4)  That  it  be  expressed  in  clear  and  unambiguous  lan 
guage.     In  other  words,  it  should  not  be  expressed  in  obscure, 
figurative,  or  ambiguous  language.     The  violation  of  this  rule 
gives  rise  to  obscure  and  figurative  definitions,  which  are  mis 
understood,  often  bear  more  than  one  interpretation,  and  are 
a  source  of  much  trouble  and  misunderstanding  both  to  the 
teacher  and  the  pupil,  as  well  as  to  the  general  reader.     'The 
intuitive  reason  is  the  eye  of  the  soul,'  '  The  mind  is  a  tabula 
rasa,3  '  The  ideas  are  the  images  of  external  objects,'  *  The  soul 
is  the  first  entelecheia  of  a  natural  body  which  has  potential 
life1,'  will  serve  as  examples. 

(5)  That  it  be  not  negative,  where  it  can  be  affirmative. 
The  violation  of  this  rule  gives  rise  to  negative  definitions  which 
are  often  almost  meaningless.     'Mind  is  not  matter,'  'mind  is 
the  non-extended,'  '  evil  is  that  which  is  not  good,'  'vice  is  that 
which  is  not  virtue,'  '  virtue  is  that  which  is  not  vice,'  are  nega 
tive  definitions  that  are  almost  useless. 

Exercises  on  Definition. 

I.     Test  the  following  definitions : — 

(1)  Logic  is  the  science  of  thought. 

(2)  Logic  is  the  science  of  reasoning. 

(3)  A  triangle  is  a  three-sided  figure,  of  which  any  two  sides 

together  are  greater  than  the  third. 

(4)  (a)  "A  power  is  a  force  which  tends  to  produce  motion," 

— Ganot. 
(&)  "Porosity  is  the  property  which  bodies  possess  of  having 

pores." — Ganot. 
(c)  "  Matter  is  any  thing  whose  existence  can  be  determined 

by  one  or  more  of  our  senses." — Ganot. 

(5)  A  force  is  a  power  that  can  produce  motion. 

(6)  A  plant  is  an  insentient  organized  being. 

(7)  A  crystal  is  a  solid  substance  of  a  definite  geometrical  form. 

1  Aristotle's  definition  of  the  soul  quoted  by  Eeid  in  his  Inquiry. 
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(8)  An  equilateral  triangle  is  a  three-sided  figure,  having  all  its 

angles  and  sides  respectively  equal  to  each  other. 

(9)  A  triangle  is  a  figure  bounded  by  three  straight  lines. 

(10)  Logic  is  the  science  of  human  knowledge. 

(11)  Gold  is  a  precious  metal. 

(12)  Diamond  is  a  kind  of  carbon. 

(13)  Oxygen  is  a  supporter  of  combustion. 

(14)  A  rock  is  a  hard  substance. 

(15)  Inorganic  substances  are  dead  material  bodies. 

(16)  Mind  is  a  thinking  substance. 

(17)  A  plant  is  a  being  possessing  vegetable  life. 

(18)  A  glacier  is  a  river  of  ice. 

II.     Define  the  following  terms  : — 

(1)  Student,  (2)  College,  (3)  University,  (4)  Library,  (5)  Class, 
(6)  Term,  (7)  Mind,  (8)  Matter,  (9)  Thing,  (10)  Food,  (11) 
Bird,  (12)  Lake,  (13)  Book,  (14)  Tree,  (15)  Plant,  (16)  Flower, 
(17)  Animal,  (18)  Virtue,  (19)  Keligion,  (20)  Science. 

§  8.  Logical  division  is  to  be  distinguished,  on  the  one  hand, 
from  what  is  called  physical  division,  or  the  analysis  or  separa 
tion  of  an  individual  thing  into  its  component  parts ;  and,  on  the 
other,  from  what  is  called  metaphysical  division,  or  the  analysis 
of  an  individual  thing  into  its  constituent  attributes,  qualities,  or 
properties. 

The  division  of  a  plant  into  its  roots,  trunk,  branches,  and 
leaves,  or  of  an  animal  into  its  head,  trunk,  limbs,  &c.,  is  physi 
cal;  while  the  division  into  the  qualities  which  constitute  a 
plant  or  an  animal  is  metaphysical.  The  division  of  a  piece  of 
gold  into  two  or  more  parts  is  physical,  while  the  division  or 
rather  the  analysis  of  it  into  the  qualities,  yellow  colour,  a  certain 
specific  gravity,  a  certain  form,  size,  solidity,  &c.,  which  are 
possessed  by  every  particle  of  it,  is  metaphysical.  Similarly, 
every  individual  object  may  be  divided  physically  into  its  com 
ponent  particles  or  parts,  and  metaphysically  into  its  qualities, 
properties,  or .  attributes.  But  both  these  kinds  of  division 
should  be  distinguished  from  logical  division,  which  cannot  be 
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applied  to  an  individual  thing  or  attribute,  but  only  to  a  class  of 
things  or  attributes. 

The  rules  or  conditions  to  which  a  logical  division  ought  to 
conform  are  the  following  : — 

(1)  That  what  is  to  be  divided  be  a  class  and  not  an  indi 
vidual.     In  other  words,  a  singular  term  cannot  be  divided,  and 
only  a  general  term  is  capable  of  logical  division.    The  violation 
of  this  rule  gives  rise  either  to  physical  partition,  or  to  meta 
physical  analysis.    A  collective  term,  such  as   'a  nation,'  'a 
library,'  (a  forest,'  'the  universe,'  'the  animal  kingdom,'  being 
really  singular  in  signification,  is  also  incapable  of  logical  divi 
sion. 

(2)  That  the  division  be  founded  upon  the  presence  or 
absence,  or  upon  the  varying  degree,  of  a  certain  fundamental 
attribute ;  in  other  words,  that  there  be  only  one  fundamentum 
divisionis  or  principle  of  division.    The  violation  of  this  rule 
gives  rise  to  the  fault  of  cross-division. 

(3)  That  the  name  of  the  class  divided  be  applicable,  in  the 
same  sense,  to  each  of  the  sub-divisions  or  smaller  classes  into 
which  the  whole  is  divided.     The  violation  of  this  rule  also  gives 
rise  to  physical  partition,  or  to  metaphysical  analysis. 

(4)  That  the  sub-divisions  be  together  equal  to  the  class 
divided.     In  other  words,  the  denotations  of  the  dividing  terms 
should  together  exactly  coincide  with  the  denotation  of  the 
divided  term.     The  violation  of  this  rule  gives  rise  to  the  fault 
of  incomplete  or  over-complete  (too  narrow  or  too  wide)  division. 

(5)  That  the  sub-divisions  do  not  overlap,  but  completely 
exclude  each  other.     In  other  words,  any  individual  included  in 
the  denotation  of  one  dividing  term,  should  not  be  included  in 
the  denotation  of  another.     The  violation  of  this  rule  gives  rise 
to  the  fault  of  over-lapping  division. 

I  shall  illustrate  the  above  rules  by  a  few  examples : — (1)  A 
division  of  rectilineal  triangles  is  into  (i)  equilateral,  (ii)  isosceles, 
and  (iii)  scalene.  Here  the  term  divided  is  general ;  the  princi 
ple  of  division  is  the  equality  or  inequality  of  the  sides;  the 
divided  term  'rectilineal  triangle'  is  applicable  to  each  sub- 
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division ;  the  sub-divisions  taken  together  coincide  exactly  with 
the  class  divided ;  and  they  exclude  each  other.  In  this  division 
an  isosceles  triangle  is  denned  as  having  only  two  sides  equal, 
otherwise  the  second  sub-division  will  include  the  first,  and  the 
division  involve  the  fault  of  overlapping.  (2)  A  division  of  recti 
lineal  figures  is  into  (i)  three-sided,  (ii)  four-sided,  (iii)  five-sided, 
(iv)  six-sided,  (v)  more-than-six-sided ;  here  the  divided  term  is 
general;  the  principle  of  division  is  the  varying  number  of  the 
sides;  the  term  'rectilineal  figure3  is  applicable  to  each  sub 
division;  all  the  sub-divisions  are  together  equal  to  the  whole 
class;  and  they  exclude  each  other.  (3)  A  division  of  plane 
angles  is  into  (i)  acute,  (ii)  right,  and  (iii)  obtuse ;  this  also  con 
forms  to  the  five  rules. 

From  the  examples  given  above  it  is  evident  that  we  cannot, 
without  a  knowledge  of  the  things  divided,  ascertain  whether  a 
division  conforms  to  the  rules.  There  is,  however,  one  kind  of 
logical  division  in  which  this  is  evident  from  the  form.  It  is 
called  Dichotomy— the  dividing  or  cutting  into  two.  In  this 
kind  of  division  a  class  is  divided  into  two  parts,  which,  accord 
ing  to  the  Principle  of  Excluded  Middle,  completely  cover  the 
whole.  Its  nature  will  be  evident  from  the  following  examples  :— 

(1)    ANIMALS 


Vertebrate          Invertebrate 
animals  animals 

I 


Mammalia      Vertebrate  animals 
other  than 
Mammalia 


Birds  Other  than  birds 

I 


Eeptilia          Other  than  Reptilia 


Amphibia        Other  than  Amphibia 
(Fishes) 
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(2)     MATERIAL  BODIES 

J 

Solid  bodies          Not-solid  bodies 


Liquids  Not-liquid  bodies 


Gaseous    Not-gaseous  (i.e.  other  than  solid, 
liquid  and  gaseous  bodies) 

})    EXISTENCES,   OR,  THINGS  IN  THE  WIDEST   SENSE 


Orga 
(plan 
(anil 

Sen 
(anii 

Material 

1 

Immaterial 
(mind,  soul, 
spirit,  &c.) 

) 

nized 
;s  and 
nals) 

Not-organized  (inorganic 
things,  rocks,  minerals,  &c 

iient 
nals) 

Insentient 
(plants) 

I 

1 
Rational 

Irrational 

Flowering    Flowerless 

(man)       (lower  animals) 

In  these  examples  of  division  by  Dichotomy,  the  rules  given 
above  hold  good.  In  Deductive  Logic,  we  can,  strictly  speaking, 
treat  only  of  this  kind  of  Logical  Division.  For,  in  no  other 
kind  of  it,  can  we  feel  perfectly  sure,  without  special  reference  to 
the  things  divided,  that  the  rules  hold  good :  that  the  sub-groups 
taken  together,  for  example,  are  neither  greater  nor  less  than  the 
whole  divided ;  that  they  do  not  overlap ;  or  that  there  are  not 
more  principles  of  division .  than  one.  The  reader  can  easily 
satisfy  himself  of  the  truth  of  this  remark,  by  trying  to  find  out 
for  himself  whether  the  following  divisions  are  strictly  logical  or 
not: — 

1.  The  Division  of  Invertebrate  animals  into  (1)  Protozoa, 
(2)  Ccelenterata,  (3)  Annuloida,  (4)  Annulosa,  (5)  Mollusca. 

2.  The  Division  of  Mental  Phenomena  into  (1)  Cognition, 
(2)  Feeling,  (3)  Volition. 


G2  DIVISION  AND  DEFINITION  OF  TERMS.      [PART  I. 

3.  The  Division    of   Plants   into  (1)   Monocotyledons,   (2) 
Dicotyledons,  and  (3)  Cryptogams. 

4.  The  Division  of  Rocks  into  (1)  Igneous,  (2)  Aqueous,  and 
(3)  Metamorphic. 

Exercises  on  Division. 

I.  Test  the  following  Divisions  :— 

1.  Triangles  into  Equilateral,  Right-angled,  and  Scalene. 

2.  TernH  into  Abstract,  Absolute,  and  General. 

3.  Terms  into  Singular,  General,  Collective,  and  Distributive. 

4.  Figures  into  Triangles,  Quadrilaterals,  and  Circles. 

5.  Quadrilateral  Figures  into  Parallelograms,  Squares,  Oblongs, 

Rhombuses,  and  Rhomboids. 

6.  Flowers  into  Petals,  Sepals,  Stamens,  and  Pistils. 

7.  The  World  into  Asia,  Africa,  Europe,  Australia,  and  America. 

8.  Deductive  Logic  into  Terms,  Propositions,  and  Inferences. 

9.  A  piece  of  Chalk  into  Whiteness,  Extension,  Solidity,  Weight. 

10.  The  animal  body  into  the  Lungs,  the  Heart,  the  Stomach, 

the   Senses,   the  Brain,  the  Muscles,   the  Bones,  and  the 
Ligaments. 

II.  Terms  into  Concrete,  Singular,  Positive,  and  Abstract. 

12.  Houses  into  Brick-made,    Stone-made,    One-storeyed,    Two- 

storeyed,  and  Huts. 

13.  Religion  into  Christian,  Mahomedan,  Hindu,  and  Parsi. 

14.  Virtue  into  Truthfulness,  Justice,  Benevolence,  Temperance. 

15.  Sciences  into  (1)  Theoretical  and  Practical,  (2)  Material  and 

Mental,  (3)  Mathematical,  Physical,  and  Moral. 

16.  Substances  into  Material,  Organic,  Inorganic,  and  Mental. 

17.  Logic  into  Deductive,  Inductive,  Formal,  and  Material. 

18.  Things  into  Material,  Immaterial,  Sentient  and  Insentient. 

11.  Divide  logically  the  following  terms  : — 

(1)  Name,  (2)  Proposition,  (3)  Book,  (4)  House,  (5)  Student, 
(6)  Examination,  (7)  Act,  (8)  War,  (9)  Phenomenon,  (10)  Man, 
(11)  Colour,  (12)  Smell,  (13)  Taste,  (14)  Touch,  (15)  Sound, 
(16)  Force,  (17)  Energy,  (18)  Body,  (19)  Mental  State, 
(20)  Paper. 


PART  IL— PROPOSITIONS; 

CHAPTER    I. 

THE  DEFINITION  AND  DIVISIONS  OF  PROPOSITIONS. 

§  1.  A  PROPOSITION  may  be  defined  as  an  affirmation  _or 
denial  of  a  certain  relation  between  twoj^rms.  It  thus  consists 
of  two  terms  and  of  a  word,  or  words,  or  part  of  a  word  expressed 
or  understood,  as  a  sign  of  affirmation  or  denial.  That  which  is 
affirmed  or  denied  is  called  the  Predicate,  that  of  which  it  is 
affirmed  or  denied  is  called  the  Subject,  and  that  which  stands  as 
a  sign  of  affirmation  or  denial  is  called  the  Copula,  of  the  propo 
sition.  For  example,  in  the  proposition  "All  men  are  mortal," 
'all  men'  is  the  subject,  'mortal'  the  predicate,  and  'are'  the 
copula  or  the  sign  of  affirmation ;  in  the  proposition  "  Some  men 
are  not  wise,"  'some  men'  is  the  subject,  'wise'  the  predicate, 
'  are  not '  the  copula  or  the  sign  of  denial ;  in  the  proposition 
"The  sun  rises,"  'the  sun'  is  the  subject,  'rise'  the  predicate, 
and  the  letter  '  s '  is  the  copula ;  here  the  affirmation  of  the  pre 
dicate  of  the  subject  is  expressed  by  a  slight  alteration,  called  an 
inflection  of  the  word  'rise.'  When  fully  expressed,  the  last 
proposition  stands  thus : — "  The  sun  is  rising,"  in  which  the  sign 
of  affirmation  is  explicitly  stated,  and  is  the  same  as  in  the  first 
example  given  above. 

The  subject  or  the  predicate  of  a  proposition  may  consist  of  a 
single  word  or  of  any  combination  of  words  constituting  a  term. 
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In  the  propositions  "  Chalk  is  white,"  "  The  virtuous  are  happy," 
"  That  all  men  are  mortal  is  known  to  everybody,"  "  To  know 
any  subject  thoroughly  is  not  easy,"  &c.,  '  chalk,'  '  the  virtuous,3 
'  that  all  men  are  mortal,'  ' to  know  any  subject  thoroughly'  are, 
respectively,  the  subjects,  and  '  white,' '  happy,'  '  known  to  every 
body,'  '  easy '  are,  respectively,  the  predicates. 

The  copula  of  a  proposition,  when  stated  in  the  logical  form, 
consists  usually  of  the  parts  of  the  verb  '  to  be '  with  or  without 
the  negative  particle  '  not.'  It  should  be  carefully  noticed  that 
the  copula  merely  expresses  a  certain  relation  between  the  subject 
and  the  predicate,  and  does  not  imply  the  existence  of  either. 
For  example,  in  the  symbolical  proposition  'A  is  B,'  'A'  is  the 
subject,  'B'  the  predicate,  and  'is'  the  copula  which,  in  the 
affirmative  form,  merely  expresses  the  presence  of  a  particular 
relation  between  A  and  B,  and  does  not  imply  the  existence  of 
either  the  subject  or  the  predicate.  Similarly,  in  the  proposition 
'A  is  not  B,'  the  copula  'is  not'  is  merely  a  sign  of  the  absence 
of  a  particular  relation  between  A  and  B,  and  does  not  signify 
either  the  existence  or  the  non-existence  of  A  or  B.  The  verb 
'to  be'  used  as  copula  should  be  distinguished  from  the  same  verb 
used  as  copula  and  predicate  in  a  proposition.  In  the  latter  case, 
it  implies  the  existence  of  the  subject.  In  the  proposition,  'A  is,' 
for  example, '  is '  means  '  exists '  and  is  equivalent  to  '  is  existing.' 
In  this  sense,  also,  the  verb  '  to  be '  is  ambiguous ;  for  the  words 
'is,'  'are,'  'being,'  &c.,  like  'exists,'  'existing,'  'existence,'  &c., 
may,  according  to  context,  mean  either  existing  in  Thought,  that 
is,  free  from  self-contradiction,  or  existing  in  Nature,  that  is, 
corresponding  to  actual  existence,  and  free  not  only  from  self- 
contradiction  but  also  from  disagreement  with  fact  or  reality. 
The  proposition,  'A  is,'  may  mean  simply  that  the  idea  or  con 
cept  A  exists  in  Thought  without  any  reality  or  fact  corresponding 
to  it,  or  it  may  mean  that  the  idea  A  exists  in  Thought  and 
agrees  with  fact  or  reality.  The  subject  of  a  proposition  may 
exist  in  neither  of  these  senses.  In  the  proposition,  "A  square 
circle  is  not,"  the  subject  'a  square  circle'  has  existence  neither 
in  Nature  nor  in  Thought. 
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According  to  some  logicians  the  copula  consists  of  the  verb 
'to  be'  without  the  negative  particle  'not.'  They  attach  this 
particle  not  to  the  copula  but  to  the  predicate,  and  thus  make  all 
propositions  apparently  affirmative.  They  cannot  of  course  get 
rid  of  the  not,  or  of  the  fact  of  negation  or  absence  of  something ; 
and  what  is  excluded  from  the  copula  must  be  included  in  some 
form  in  the  predicate.  In  the  proposition  'A  is  not  B,'  'not-B' 
is,  according  to  them,  the  predicate,  and  '  is '  the  copula ;  the 
'not'  of  the  copula  being  thus  attached  to  the  predicate.  In 
abolishing  the  '  not '  of  the  copula,  they  only  multiply  unneces 
sarily  the  number  of  negative  terms,  and  make  the  meaning  of 
propositions  with  such  terms  vague  and  indefinite. 

Some  logicians  make  the  copula  consist  of  the  present  tense 
only  of  the  verb  'to  be'  with  or  without  the  negative  particle, 
that  is,  of  '  is,'  '  are,'  '  is  not,'  '  are  not,'  and  exclude  the  other 
tenses.  Hamilton,  Mansel,  Fowler,  &c.,  have  adopted  this  view, 
while  Mill  contends  that  the  element  of  time,  or  modifications  of 
tense  are  as  much  a  part  of  the  copula  as  the  particle  '  not '  or 
the  fact  of  negation.  Just  as  we  cannot,  he  would  argue,  exclude 
the  latter,  so  we  cannot  exclude  the  former;  its  exclusion  from 
the  copula  would  require  it  to  be  included  in  the  predicate  as  in 
the  case  of  the  particle  '  not.'  This  question  does  not  seem  to  be 
of  any  great  importance ;  and  the  copula  may  be  indifferently 
regarded  to  consist  of  the  present  tense  only  or  of  any  of  the 
tenses  of  the  verb  '  to  be.' 

Adjudgment  is  the  mental  recognition  of  a  certain  relation 
between  two  concepts.  It  consists  of  two  concepts,  the  Subject 
and  the  Predicate,  and  of  the  recognition  of  a  certain  relation, 
agreement  or  disagreement,  congruence  or  incongruence,  &c., 
between  them,  the  Copula.  When  the  two  concepts  are  true, 
that  is,  correspond  exactly  to  the  attributes  and  things  actually 
existing,  and  when  the  relation  between  them  is  also  true,  that  is, 
corresponds  exactly  to  the  relation  between  the  attributes  and 
things,  then  the  judgment  is  true ;  otherwise  the  judgment  must 
be  regarded  as  false.  A  true  judgment  is  the  subjective  aspect 
of  an  objective  relation  between  attributes  and  things.  A  rela- 
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tion  between  two  attributes  or  things  may  be  considered  (1)  in 
itself,  without  any  reference  to  our  thought  or  any  mode  of  our 
thinking  of  it,  (2)  as  thought  by  us  independently  of  any  mode 
of  expression  in  language,  and  (3)  as  thought  and  expressed  by 
us  in  language.  A  judgment  is  the  relation  as  thought  by  us. 
A  proposition  is  the  relation  as  thought  and  expressed  by  us  in 
language.  By  some  logicians  it  is  regarded  as  the  objective 
relation  itself,  or  expressed  in  language  without  any  reference  to 
our  thought  or  any  mode  of  our  thinking  of  it. 

§  2.     The  Divisions  of  Propositions. 

A  proposition  in  Logic  usually  corresponds  to  a  simple  or  to 
a  complex  sentence  in  grammar,  while  a  compound  sentence  in 
Grammar  generally  corresponds  to  a  plurality  of  propositions  in 
Logic. 

SYMBOLICAL  EXAMPLES  OF  PKOPOSITIONS. 

I.    Propositions  (single). 

1.  A  is  B,  a  simple  sentence. 

2.  A  that  is  C  is  B,  a  complex  sentence. 

3.  A  that  is  C  is  B  that  is  D,  a  complex  sentence. 

4.  If  A  is,  B  is,  a  compound  sentence. 

5.  A  is  either  B  or  C,  a  compound  sentence. 

II.     Combinations  of  Propositions  (also  called  Compound  Propositions). 

1.  A  is  B  and  C ;  or  A  is  B  as  well  as  C. 

2.  A  and  D  are  B ;  or  A  as  well  as  D  is  B. 

3.  A  and  D  are  B  and  C. 

4.  A  that  is  E,  and  D  that  is  F,  are  B. 

5.  A  that  is  E,  and  D  that  is  F,  are  B  which  is  G. 

6.  A  is  B,  and  C  is  D. 

7.  A  is  B,  but  C  is  D. 

8.  A  is  neither  B  nor  C. 

9.  Neither  A  nor  D  is  C. 

The  various  divisions  of  propositions  are  founded  upon  certain 
aspects  possessed  by  every  proposition.  A  tabular  view  of  the 
divisions  is  given  below  : — 
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I.  Eelation  ... 


f  Categorical:  A  is  B,  A  is  not  B. 


Propositions. 


II.  Quality    . 


(  Conditional:  If  A  is,  B  is. 

f  Affirmative:  A  is  B. 
Negative:  A  is  not  B. 

(  Necessary :  A  must  be  B. 
III.  Modality..  J  Assertory:  A  is  B. 

(  Problematic :  A  may  be  B. 
f  Universal  All  A  is  B. 
I  Particular :  Some  A  is  B. 


IV.  Quantity 


I  V.  Import 


r  Verbal,   Analytical :    All  men    are 

animals. 

']  Eeal,    Synthetical:    All    men    are 
v.     mortal. 


We  shall  now  proceed  to  explain  these  divisions  in  order. 

§  3.     Division  of  Propositions  according  to  Eelation. 

The  first  division  of  propositions  is  into  (1)  Categorical  (also 
called  Simple),  and  (2)  Conditional  (also  called  Hypothetical,  or 
Complex),  founded  on  the  relation  between  the  two  terms,  or  on  the 
nature  of  affirmation  or  denial.  A  categorical  proposition  is  one 
in  which  the  relation  between  the  subject  and  the  predicate  is 
a  simple,  unconditional  one,  in  which  the  predicate  is  simply  af 
firmed  or  denied  of  the  subject,  without  any  condition  being  laid 
down.  For  example,  in  "  A  is  B,"  "  All  metals  are  elements,"  B 
is  affirmed  of  '  A '  unconditionally,  '  elements '  is  affirmed  of  '  all 
metals '  under  all  circumstances  without  any  restriction  or  con 
dition.  Similarly,  in  the  proposition  "  Some  men  are  wise," 
*  wise '  is  affirmed  absolutely  or  unconditionally  of  '  some  men.' 
A  conditional  proposition,  on  the  other  hand,  is  one  in  which  an 
affirmation  or  denial  is  made  under  a  certain  condition.  In  the 
proposition  "  if  A  is  B,  C  is  D,"  for  example,  the  assertion  '  C  is 
D '  depends  on  the  assertion  '  A  is  B,'  or  D  is  affirmed  of  C,  pro 
vided  B  is  affirmed  of  A.  The  truth  of  the  second  clause  depends 
upon  that  of  the  first.  Hence  the  latter  is  called  the  antecedent, 
condition,  or  reason,  and  the  former  the  consequent.  The  de 
pendence  of  the  one  upon  the  other,  or  the  conditional  nature  of 

5—2 


C8  DEFINITION  AND   DIVISIONS  [PAET  II. 

the  affirmation  in  the  proposition,  is  expressed  by  the  word  'if 
before  the  antecedent,  and  'then'  or  'therefore'  understood 
before  the  consequent.  The  word  'if  is  sometimes  replaced  by 
such  words  as  'when,'  'where,'  'provided  that,'  'suppose,'  or 
their  equivalents.  In  the  proposition  "  A  is  either  B  or  C  "  we 
have  conditional  affirmation  :  ' B '  is  affirmed  of  'A,'  if  ' C '  is 
denied  of  '  A ' ;  or  '  C '  is  affirmed  of  '  A,'  if  '  B '  is  denied  of  the 
latter.  Thus  there  is  really  one  assertion,  and  the  proposition  is, 
in  fact,  equivalent  to  one  or  other  of  the  two  propositions,  (1)  "if 
A  is  not  C,  A  is  B  " ;  and  (2)  "  if  A  is  not  B,  A  is  C." 

.  Conditional  propositions  are  divided  into  two  classes,  (1) 
Hypothetical  (or  Conjunctive)  and  (2)  Disjunctive,  according  as 
the  two  members  or  clauses  are  conjoined  by  '  if ....  then,'  or 
disjoined  by  '  either  ....  or.'  The  propositions  "  If  A  is,  B  is," 
"  If  A  is  B,  C  is  D,"  "  If  A  is,  B  is  not,"  belong  to  the  first  class, 
and  the  propositions  "A  is  either  B  or  C,"  "Either  A  is  B  .or  C 
is  D,"  &c.,  belong  to  the  second  class. 

Disjunctive  and  hypothetical  propositions  have  been  also 
called  Complex  and  even  Compound^  because  they  apparently 
consist  of  more  than  one  proposition.  In  reality,  however,  they 
are  as  simple  as  categorical  propositions,  and  express  each  but 
one  affirmation  or  denial — the  affirmation  or  the  denial  of  the 
dependence  of  one  assertion  upon  another,  or,  more  properly,  of 
one  many-worded  term  upon  another.  The  two  clauses  of  a 
hypothetical  proposition  are  really  equivalent  to  two  rnany- 
worded  terms,  and  not  to  two  categorical  propositions  as  in  the 
case  of  a  compound  proposition.  In  the  proposition  "  If  A  is,  B 
is,"  the  antecedent '  A  is '  and  the  consequent  '  B  is '  are  not  two 
independent  assertions  in  which  the  existence  of  A  and  that  of  B 
are,  respectively,  affirmed,  but  parts  of  a  conditional  affirmation, 
the  truth  of  the  one  part  depending  upon  that  of  the  other. 
They  are,  in  reality,  two  many-worded  terms,  like  '  that  men  are 
mortal,'  'to  live  happily,'  &c.,  and  mean  simply  'the  existence  of 
A '  and  '  the  existence  of  B '  respectively ;  and  the  relation 
expressed  by  the  proposition  is  that  of  dependence  of  the  latter 
upon  the  former.  Similarly,  in  the  proposition  "  If  A  is  B,  C  is 
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D,"  the  antecedent  'A  is  B'  means  *  A  being  B,'  'the  fact  or 
event  of  A  being  B/  and  the  consequent  *  C  is  D  '  means  '  C  being 
D,'  or  '  the  fact  or  event  of  C  being  D ';  and  the  relation 
expressed  by  the  proposition  is  the  dependence  of  the  latter  upon 
the  former.  The  disjunctive  proposition  may  likewise  be  shown 
to  be  really  simple,  though  apparently  consisting  of  several 
propositions. 

According  to  some  logicians  (Hamilton,  Thomson,  Boole, 
Ueberweg,  Bain,  and  Fowler),  in  a  disjunctive  proposition,  the 
truth  of  one  clause  or  alternative  member  depends  on  the  falsity 
of  another,  and  vice  versd.  Thus  in  the  proposition  "  A  is  either 
B  or  C,"  the  truth  of  '  A  is  B '  depends  on  the  falsity  of  '  A  is  C,' 
and  the  falsity  of  '  A  is  B '  on  the  truth  of  '  A  is  C ' ;  the  truth  of 
«  A  is  C,'  on  the  falsity  of  <  A  is  B,'  and  the  falsity  of  '  A  is  C,'  on 
the  truth  of  'A  is  B.'  The  disjunctive  proposition  "A  is  either 
B  or  C  "  is  thus  equivalent  to  one  or  other  of  the  four  hypothe 
tical  propositions  : — 

(1)  If  A  is  not  C,  A  is  B, 

(2)  If  A  is  C,  A  is  not  B, 

(3)  If  A  is  not  B,  A  is  C, 

(4)  If  A  is  B,  A  is  notC. 

According  to  other  logicians  (Whately,  Hansel,  Mill,  and 
Jevons),  in  a  disjunctive  proposition,  the  falsity  of  one  alterna 
tive  member  implies  the  truth  of  the  other,  and  not  vice  versd. 
Thus,  of  the  four  hypotheticals  above  they  would  recognize  only 
the  first  and  the  third,  and  reject  the  other  two  as  not  implied  by 
the  disjunctive  proposition.  According  to  them,  the  truth  of 
one  member  does  not  imply  the  falsity  of  the  other,  and  both 
may  be  true.  Mill  illustrates  this  view  in  the  following  way  : — 
The  proposition  "  He  is  either  a  fool  or  a  knave  "  does  not  mean 
that  he  cannot  be  both  a  fool  and  a  knave.  Its  explicit  meaning 
is  that  (1)  if  he  is  not  a  fool,  he  is  a  knave,  and  that  (2)  if  he  is 
not  a  knave,  he  is  a  fool.  This  is,  also,  the  view  given  above  and 
seems  to  be  the  more  reasonable  of  the  two  views.  On  the 
whole,  however,  the  difference  between  the  two  views  seems  to  be 
merely  a  verbal  one.  The  question  is,  Are  the  two  members 
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disjoined  by  'either  ....  or'  exclusive  alternatives  or  not?  If 
they  are,  then  Ueberweg's  view  is  true.  If  they  are  not,  then  Mill's 
view  is  true.  Which  of  the  two  is  true,  may  be  determined  by 
usage,  and  it  seems  that  usage  sanctions  both ;  sometimes  the  al 
ternatives  disjoined  by  'either  ...  or'  are  exclusive,  and  sometimes 
not.  For  example,  in  the  propositions,  "This  organism  is  either  a 
plant  or  an  animal,"  "The  soul  is  either  mortal  or  immortal,"  the 
alternatives  are  exclusive :  the  same  subject  cannot  possess  the 
two  attributes  expressed  by  them.  In  the  propositions,  "This 
metal  is  either  a  conductor  of  electricity  or  a  conductor  of  heat," 
"  He  who  prefers  a  lower  pleasure  in  presence  of  a  higher,  is  either 
immoral  or  imprudent,"  "  A  mental  phenomenon  is  one  either  of 
knowing,  feeling,  or  willing,"  the  alternatives  are  not  exclusive  : 
the  same  subject  may  possess  the  attributes  expressed  by  them. 
In  this  book  we  shall  recognize  both  the  views,  though  prefer 
ence  is  given  to  the  view  we  have  connected  with  Mill's  name. 

§  4.     Division  according  to  Quality. 

The  second  division  of  propositions  is  into  (1)  Affirmative 
and  (2)  Negative,  founded  on  their  quality,  that  is,  according  as 
the  predicate  is  affirmed  or  denied  of  the  subject.  An  affirmative 
proposition  is  one  in  which  the  predicate  is  affirmed  of  the 
subject,  that  is,  in  which  the  attribute  signified  by  the  predicate 
belongs  to  the  subject ;  or  in  which  the  individual  or  the  class 
denoted  by  the  subject  is  included  in  the  class  denoted  by  the 
predicate ;  or  in  which  there  is  an  agreement  between  the  ideas 
or  notions  of  the  subject  and  the  predicate;  or  in  which  the 
attribute  connoted  by  the  predicate  accompanies  the  attribute 
connoted  by  the  subject;  or  lastly  in  which,  as  in  the  case  of  the 
hypothetical  proposition,  the  consequent  depends  on  the  antece 
dent.  A  negative  proposition,  on  the  other  hand,  is  one  in 
which  the  attribute  signified  by  the  predicate  does  not  belong  to 
the  subject;  or  in  which  the  subject  as  a  class  is  excluded  from 
the  predicate  as  a  class;  or  in  which  there  is  a  disagreement 
between  the  ideas  of  the  subject  and  the  predicate;  or  in  which 
the  attribute  connoted  by  the  predicate  does  not  accompany  the 
attribute  connoted  by  the  subject;  or  lastly  in  which,  as  in  the 
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case  of  the  hypothetical  proposition,  the  consequent  does  not 
depend  on,  or  is  independent  of,  the  antecedent. 

Symbolical  Examples : 

A  is  B.  ^ 

If  A  is,  B  is. 

If  A  is  B,  CisD.  '    Affirmatlve' 

Either  A  is,  or  B  is.  J 

A  is  not  B.  1 

If  A  is,  B  is  not. 

If  A  is  B,  C  is  not  D.  f    Neeatlve' 

Either  A  is  not,  or  B  is  not.      J 

Concrete  Examples: 

All  metals  are  elements ;  All  men  are  mortal.  ) 

If  it  rain,  the  ground  will  be  wet.  >-  Affirmative. 

Hydrogen  is  either  a  metal  or  a  non-metal. 
No  men  are  perfect.  i 

If  the  wind  blow  from  the  north,  it  will  not  be  hot.  ) 
In  the  affirmative  proposition  "All  men  are  mortal"  the  predicate 
'mortal'  is  affirmed  of  the  subject  'all  men,'  that  is,  the  attribute 
'mortality'  is  affirmed  of  the  things  called  'men,'  the  class  «man'  is 
included  in  the  class  'mortal,'  the  idea  of  'mortal'  agrees  with  the 
idea  of  'man,'  or  the  attribute  'mortality'  accompanies  the  attribute 
'  humanity.' 

§  5.    Division  according  to  Modality. 

The  third  division  of  propositions  is  founded  on  their  modality, 
and  is  into  (1)  Necessary,  (2)  Assertory,  and  (3)  Problematic. 
The  modality  of  a  proposition  is  a  special  development  of  its 
quality.  According  to  the  latter,  the  predicate  is  affirmed  or 
denied  of  the  subject ;  on  the  former  depends  the  special  charac 
ter  of  the  affirmation  or  denial,  whether  the  relation  affirmed  or 
denied  between  the  subject  and  the  predicate  is  a  necessary, 
assertory,  or  problematic  one.  If  the  relation  or  connection 
between  A  and  B,  the  subject  and  predicate  of  a  proposition,  be 
one  founded  on  their  very  nature  and  constitution,  that  is,  one 
universally  and  necessarily  true,  the  modality  of  the  proposition 


72  DEFINITION   AND   DIVISIONS  [PART  II. 

is  necessary :  "A  must  be  B."  '  "  The  two  sides  of  a  triangle 
must  be  together  greater  than  the  third."  If  the  connection  be 
one  established  by  experience,  and  true  as  far  as  experience 
extends,  that  is,  one  not  implying  necessity,  the  modality  of  the 
proposition  is  assertory:  "A  is  B";  "All  men  are  mortal"; 
"All  material  bodies  gravitate."  If  the  connection  be  uncertain, 
true  under  certain  circumstances,  and  not  under  others,  if  A  may 
or  may  not  be  B,  then  the  modality  of  the  proposition  is  said  to 
be  problematic ;  as  in  the  propositions  "  It  may  rain  to-morrow," 
"  He  may  be  wise,"  "  He  is  probably  a  good  man."  The  modality 
of  a  proposition  thus  consists  in  the  degree  of  necessity,  certainty, 
or  probability  of  the  connection  or  relation  between  the  subject 
and  the  predicate,  and  is  expressed  by  such  words  as  must  be, 
necessarily,  certainly,  most  probably,  probably,  may  be,  &c. 

Dr  Venn,  in  his  work  on  the  Logic  of  Chance,  argues  that 
modal  propositions  cannot  be  satisfactorily  treated  of  in  Pure 
Logic,  or  the  Logic  of  Certainty,  but  only  in  the  Logic  of  Proba 
bility1.  Hamilton,  Mansel,  and  others  exclude  modality  from 
Logic.  Hamilton  excludes  it  altogether  from  logical  propositions. 
Fowler  confines  it  to  the  predicate  and  keeps  the  copula  free  from 
all  adverbs  of  time,  place,  &c.,  as  well  as  from  all  words  and 
phrases  expressive  of  the  degrees  of  conviction  or  certainty. 
Ueberweg,  following  Aristotle,  gives  three  kinds  or  varieties  of 
modality : — (1)  Necessary  or  Universal :  A  must  be  B.  (2)  Asser 
tory:  A  is  B.  (3)  Contingent  or  Problematic:  A  may  be  B. 
Dr  Venn  maintains  that  assertory  and  necessary  propositions 
express  the  same  full  belief  or  conviction,  while  problematic 
propositions  express  all  the  degrees  of  conviction,  so  that  the 
division  is  really  into  two  and  not  three  distinct  classes.  This 
subject  need  not  be  discussed  here :  but  the  question  is,  Is  the 
certainty  or  the  mental  conviction  of  propositions  such  as  "  all 
the  three  angles  of  a  triangle  are  together  equal  to  two  right 
angles,"  of  the  same  kind  and  degree  as  that  of  propositions  like 
"  all  men  are  mortal,"  "  all  material  bodies  gravitate  "  1 

1  See  below,  the  Chapter  on  "Probable  Seasoning  and  Probability." 
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§  6.     Division  according  to  Quantity. 

The  fourth  division  of  propositions  is  into  (1)  Universal,  and 
(2)  Particular,  founded  on  their  quantity.  A  categorical  proposi 
tion  is  universal  or  particular  according  as  its  subject  is  taken  in 
its  entire  or  in  its  partial  extent.  Its  quantity  is  determined  by 
the  quantity  of  its  subject.  "  All  A  is  B  "  and  "  No  A  is  B  "  are 
both  universal,  because,  in  the  former,  'B'  is  affirmed,  and,  in 
the  latter,  B  is  denied,  of  the  whole  of  'A,'  that  is,  of  every 
individual  thing  denoted  by  'A.'  "Some  A  is  B,"  "some  A  is 
not  B  "  are  both  particular,  because,  in  the  former,  B  is  affirmed, 
and,  in  the  latter,  B  is  denied,  of  a  part  of  the  subject  'A.'  The 
logical  meaning  of  the  proposition  "Some  A  is  B"  is  that  'at 
least  one  A  is  B,'  that  '  B '  is  affirmed  of  at  least  one  individual, 
if  not  of  more,  belonging  to  the  class  '  A.3 

A  proposition  of  the  form  "A  is  B"  or  "A  is  not  B"  is  said  to 
be  an  indesignate  or  indefinite  proposition,  because  its  quantity, 
or  rather  the  quantity  of  its  subject,  is  not  stated  explicitly;  the 
propositions  "Metals  conduct  electricity,"  "animals  have  a 
nervous  system,"  "plants  have  flowers,"  "material  bodies  have 
weight,"  &c.,  belong  to  this  class.  The  quantity  of  these  pro 
positions  cannot  be  determined  without  a  reference  to  the  sciences 
to  which  they  respectively  belong ;  or,  in  other  words,  without  a 
knowledge  of  their  matter  as  distinguished  from  their  form  ;  but 
it  is,  in  reality,  either  universal  or  particular,  that  is,  the  predi 
cate  in  each  of  them  is  affirmed  either  of  the  whole  of  the  subject, 
or  of  at  least  a  part  of  it — of  every  individual  thing  denoted  by 
it,  or  of  at  least  one  individual. 

When  the  subject  of  a  proposition  is  a  singular,  or  a  collective 
term,  the  proposition  is  said  to  be  Singular.  A  singular  propo 
sition  should  be  referred  to  the  class  of  universal  propositions, 
when  the  subject  denotes  definitely  an  individual  or  a  collection 
of  individuals,  as  the  predicate  is,  in  that  case,  affirmed  of  the 
whole  of  the  subject ;  and  to  the  class  of  particular  propositions, 
when  the  subject  does  not  definitely  refer  to  an  individual  or  a 
collection  of  individuals.  For  example,  the  proposition  "A 
German  was  there"  is  a  singular  proposition  belonging  to  the 
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class  of  particular  propositions,  while  the  proposition  "A  German 
whom  I  had  met  at  Leipzig  was  there  "  is  a  singular  proposition, 
belonging  to  the  class  of  universal  propositions.  "  One  metal  is 
liquid"  is  a  singular  proposition  belonging  to  the  former  class, 
while  "Mercury  is  a  liquid  metal"  is  a  singular  proposition 
belonging  to  the  latter  class.  In  like  manner,  when  by  any 
descriptive  words,  or  demonstrative  pronouns,  any  individuals  of 
a  class  forming  the  subject  of  a  proposition  are  definitely  pointed 
out,  the  proposition  is  universal  and  not  particular:  "These 
three  men  were  there,"  "  These  metals  belong  to  the  Copper 
Group,"  "All  metals  except  mercury  are  solid  substances," 
"  Those  metals  that  do  not  rust  are  noble  metals,"  "  The  following 
fifteen  elements  are  non-metals,"  are  all  universal  propositions. 

We  have  explained  above  the  quantity  of  categorical  propo 
sitions,  when  the  subject  is  taken  in  its  denotation  or  extent. 
We  get  the  same  two-fold  division,  when  the  subject  is  taken  in 
its  connotation  or  intension,  for  the  attribute  signified  by  the 
predicate  B  may  accompany  the  attribute  connoted  by  the 
subject  A  in  every  case,  or  in  some  cases, — under  all  circum 
stances  universally,  or  under  particular  circumstances  contin 
gently.  In  the  former  case,  the  proposition  "  A  is  B  "  is  universal, 
and  in  the  latter  case,  it  is  particular.  For  example,  the  propo 
sition  "All  men  are  mortal"  is  universal,  and  means,  when  the 
subject  is  taken  in  its  connotation,  that  mortality  accompanies 
humanity  under  all  circumstances,  that  wherever  humanity  is, 
mortality  is.  The  proposition  "  Some  men  are  wise  "  is  particular, 
and  means,  when  the  subject  is  taken  in  its  connotation,  that  in 
some  cases,  or  under  certain  circumstances,  wisdom  accompanies 
humanity,  that  in  at  least  one  case,  where  humanity  is,  wis 
dom  is. 

The  hypothetical  proposition  is  universal,  when,  in  every 
case,  the  antecedent  is  followed  by  the  consequent;  and  it  is 
particular,  when  the  consequent  follows  the  antecedent  in  some 
cases,  or  in  at  least  one  case.  The  universal  proposition  "  If  A 
is,  B  is,"  or,  more  explicitly,  "  In  all  cases,  if  A  is,  B  is,"  means 
that  wherever  'A'  exists  'B'  exists,  that  under  whatever  circum- 
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stances  'A'  happens,  it  is  followed  by  the  happening  of  'B'; 
and  the  particular  proposition  "  In  some  cases,  if  A  is,  B  is,' 
means  that,  in  at  least  one  case,  the  existence  of  'A'  is  followed 
by  the  existence  of  '  B.3 

EXAMPLES. 
I.     Universal. 

1.  All  men  are  mortal. 

2.  No  man  is  perfect. 

3.  If  mercury  is  heated,  it  rises  in  temperature. 

4.  If  water  is  heated  to  100°  C.  under  a  pressure  of  760  mm.,  it 

boils. 

5.  This  animal  is  either  a  vertebrate,  or  an  invertebrate. 

6.  The  soul  is  either  mortal  or  immortal. 

7.  Space  is  either  finite  or  infinite. 

II.    Particular, 

1.  Some  men  are  wise. 

2.  Some  elements  are  not  metals. 

3.  In  some  cases,  if  water  is  heated,  it  contracts. 

4.  In  many  cases,  if  there  is  a  sensation,  there  is  a  perception, 

5.  In  some  cases,  if  there  is  a  sensation,  there  is  no  perception. 

6.  Some  men  are  either  philosophers  or  prophets. 

§  7.  The  Prepositional  Forms  according  to  Quality  and 
Quantity. 

Propositions  are  divided  into  affirmative  and  negative  accord 
ing  to  their  quality.  The  affirmative  propositions,  as  well  as 
the  negative,  may  again  be  divided  into  universal  and  particular 
according  to  their  quantity.  Thus  we  get  the  following  classes 
or  forms  of  propositions  : — 

PROPOSITIONS 


I  I 

Affirmative  Negative 

I  I 


Universal  Particular  Universal            Particular 

All  A  is  B ;  Some  A  is  B ;  No  A  is  B ;  Some  A  is  not  B ; 

In  all  cases,  In  some  cases,  In  all  cases,        In  some  cases, 

if  A  is,  B  is.  if  A  is,  B  is.  if  A  is,  B  is  not.  if  A  is,  B  is  not. 

A  I  E                             O 
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Every  universal  affirmative  proposition  is  called  A,  every 
universal  negative  proposition  E,  every  particular  affirmative 
proposition  I,  and  every  particular  negative  0,  that  is,  A,  E,  I, 
and  0  are  the  symbols  for  the  propositions  of  those  classes 
respectively.  The  words  '  all,'  '  the  whole,'  '  any,'  '  each/  *  every,' 
'a  few'  and  'certain'  used  definitely,  'no/  'none/  &c.,  are  signs 
of  A  or  E.  The  words  '  some/  '  not  all/  '  at  least  one/  '  not  none/ 
'  a  few '  and  '  certain '  used  indefinitely,  '  many/  '  most/  &c.,  are 
signs  of  I  or  0. 

The  quality  and  quantity  of  a  proposition  cannot  always  be 
determined  from  its  form.  Without  a  knowledge  of  the  subject- 
matter,  we  cannot,  in  many  cases,  say  whether  it  is  universal 
or  particular,  affirmative  or  negative.  For  example,  the  pro 
position  "  Every  man  is  not  learned "  would  seem  to  be  E  from 
its  form,  but  from  its  meaning  it  is  really  0  or  I,  that  is,  it 
means  that  some  men  are  not  learned,  and  implies  that  some 
men  are.  Thus  it  may  be  taken,  from  its  meaning,  to  be  in 
differently  0  or  I ;  but  in  Logic,  it  is  usually  regarded  as  a  mere 
negation  of  the  proposition  "  All  men  are  learned,"  and  treated 
as  0  rather  than  as  I.  Similarly,  the  propositions  "Every 
mistake  is  not  a  proof  of  ignorance,"  "  Some  of  the  most  valuable 
books  are  seldom  read,"  "Few  know  both  physics  and  meta 
physics,"  "All  that  glitters  is  not  gold,"  "All  elements  are  not 
metals,"  "All  scientific  books  are  not  difficult,"  are  to  be  regarded 
as  0,  rather  than  as  I.  The  proposition  "  Some  acids  have  no 
oxygen"  would  seem  from  its  form  to  be  affirmative,  "having  no 
oxygen  "  being  affirmed  of  some  acids,  but,  in  reality,  it  is  nega 
tive,  and  means  that  'having  oxygen'  is  denied  of  some  acids. 
Similarly,  "  None  were  there,"  "  Nothing  is  annihilated,"  "  Many 
objects  of  imagination  have  no  objective  existence,"  should  be 
regarded  as  negative  rather  than  as  affirmative. 

Similarly,  the  modality  of  a  proposition  cannot,  in  every  case, 
be  determined  from  its  form  only.  For  example,  the  proposition 
"All  triangles  have  three  angles  together  equal  to  two  right 
angles"  would  appear  from  its  form  to  be  assertory,  but,  in 
reality,  it  is  necessary. 
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Exercise. 

Eeduce  each  of  the  following  propositions  to  the  logical  form,  and 
give  its  quantity  and  quality,  that  is,  state  in  respect  to  each  whether 
it  is  A,  E,  I,  or  0  :— 

(1)  Two  straight  lines  cannot  inclose  a  space. 

(2)  Matter  is  anything  whose  existence  can  be  determined  by  one 

or  more  of  our  senses. 

(3)  A  nail  driven  into  wood  is  not  a  true  case  of  penetration. 
.(4)     Liquids  have  no  shape  of  their  own. 

(5)  Gases  are  eminently  compressible  and  expansive. 

(6)  Strictly  speaking,  impenetrability  only  applies  to  the  atoms 

of  bodies. 

(7)  Two  portions  of  matter  cannot  simultaneously  occupy  the 

same  portion  of  space. 

(8)  If  a  pint  of  water  and  a  pint  of  alcohol  be  mixed  together,.the 

volume  of  the  mixture  is  less  than  two  parts. 

(9)  Very  few  of  these  elements  occur  in  nature  in  the  free  state. 

(10)  No  absolute  rest  is  known  in  the  universe. 

(11)  Inertia  is  a  purely  negative  property  of  matter. 

(12)  Consciousness  involves  judgment. 

(13)  The  province  of  physics  is  at  present  much  more  restricted. 

(14)  To  have  the  objective  essence  of  a  thing  is  to  think  clearly 

what  is  in  it  and  omit  what  is  not. 

(15)  Not  all  our  ideas  consist  of  the  objective  essences  of  things. 

(16)  Some  of  our  ideas  represent  only  the  partial  or  accidental 

affections  of  things. 

(17)  If  you  know  what  a  circle  is,  and  what  a  square,  you  cannot 

make  a  compound  out  of  them. 

§  8.  The  mutual  relations  of  A,  E,  I,  and  0,  or,  Opposition 
of  Propositions. 

Two  propositions  having  the  same  subject  and  predicate,  but 
differing  in  quality,  are  said  to  be  opposed  to  each  other,  and 
their  mutual  relation  is  called  opposition. 

The  relation  of  A  and  E  to  each  other  is  called  Contrary 
Opposition.  That  is,  two  universal  propositions  having  the  same 
.subject  and  predicate,  but  differing  in  quality,  are  said  to  be 
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contmrily  opposed  to  each  other,  and  their  mutual  relation  is 
called  Contrary  Opposition. 

The  relation  of  A  and  0  to  each  A  .......  Contraries.......  E 

other,  as  well  as  that  of  E  and  I  to  :                              ..  : 

each    other,    is    called    Contradictory  J     ''•£>             £>••'     : 

Opposition.    That  is,  two  propositions  g          *<£     J&          g. 

having  the  same  subject  and  predicate,  ^               ^              & 

but  differing  both  in  quality  and  quan-  *§           ^    ^           | 

tity,  are  said  to  be  contradictorily  op-  /              ^ 

posed  to  each  other,  and  their  mutual  :      •*                     '"•    : 

relation  is  called  Contradictory  Opposi-  I.  .  .  .  .  Subcontraries.  ...  6 


The  relation  of  I  and  0  to  each  other  is  called  Subcontrary 
Opposition.  That  is,  two  particular  propositions  having  the 
same  subject  and  predicate,  but  differing  in  quality,  are  said  to 
be  subcontrarily  opposed  to  each  other,  and  their  mutual  relation 
is  called  Subcontrary  Opposition. 

The  relation  of  A  and  I  to  each  other,  as  well  as  that  of  E 
and  0  to  each  other,  is  called  Subalternation.  That  is,  two  pro 
positions  having  the  same  subject  and  predicate,  and  the  same 
quality,  but  differing  in  quantity,  are  said  to  bear  to  each  other 
the  relation  of  subalternation  ;  the  one  of  universal  quantity  is 
called  the  subalternant,  and  the  other  of  particular  quantity  the 
Subalternate  ;  and  both  are  called  Subalterns. 

The  Opposition  of  Propositions  is,  therefore,  of  three  kinds  ; 
(1)  Contrary;  (2)  Contradictory,  and  (3)  Subcontrary.  Sub- 
alternation  is,  also,  sometimes  called  a  kind  of  opposition  ;  but 
there  is  no  opposition  between  the  subalternant  and  the  sub- 
alternate,  both  of  which  have  the  same  quality  and  differ  in 
quantity  only. 

Exercise. 

Give  the  contradictory,  the  contrary,  or  Subcontrary,  and  the  sub- 
alternant  or  subalternate,  of  the  following  propositions  :  — 

(1)  Every  metal  conducts  heat. 

(2)  Every  planet  moves  round  the  sun. 

(3)  Matter  cannot  change  its  own  state  of  motion  or  of  rest. 
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(4)  All  plants  have  not  flowers. 

(5)  Some  elements  are  not  metals. 

(6)  All  material  bodies  are  extended. 

(7)  Heat  expands  bodies. 

(8)  Gold  is  a  metal 

(9)  A  sensation  can  only  be  in  a  sentient  being. 

(10)  Gases  and  liquids  are  perfectly  elastic. 

(11)  Liquids  have  no  shape  of  their  own. 

(12)  Consciousness  is  an  immediate  knowledge. 

(13)  In  nature,  relative  motion  and  rest  are  alone  presented  to 

our  observation. 

(14)  If  all  impeding  causes  were  removed,  a  body  once  in  motion 

would  continue  to  move  for  ever. 

(15)  Water  sometimes  contracts  by  heat. 

(16)  A  sensation  is  sometimes  not  accompanied  by  a  perception. 

§  9.     Division  according  to  Import l. 

The  last  division  of  propositions,  which  we  need  notice,  is 
founded  on  the  relation  of  the  connotation  of  the  predicate  to 
that  of  the  subject,  or,  in  other  words,  on  the  old  distinction  of 
Essential  and  Accidental  Predication,  and  is  into  (1)  Verbal, 
Analytical,  Essential,  or  Explicative,  and  (2)  Real,  Synthetical, 
Accidental,  or  Ampliative.  When  the  connotation  of  the  pre 
dicate  of  a  proposition  is  the  same  as,  or  a  part  of,  the  connota 
tion  of  the  subject,  the  proposition  is  called  Verbal  or  Analytical. 
When,  on  the  other  hand,  the  connotation  of  the  predicate  is 
not  a  part  of  that  of  the  subject,  the  proposition  is  called  Real 
or  Synthetical.  In  the  former  case,  the  predicate  merely  explains, 

1  The  division  of  propositions  into  (1)  Verbal,  Analytical,  &c.,  and 
(2)  Real,  Synthetical,  &c.,  is  here  given  as  founded  on  their  import, 
for  the  meaning  or  import  of  a  proposition  is  different  according  as  it 
belongs  to  one  or  the  other  of  the  two  classes.  It  may  also  be  re 
garded  as  founded  on  the  mode  of  their  formation;  for  an  analytical 
proposition  may  be  regarded  as  formed  by  the  analysis  or  resolution 
into  parts  of  the  connotation  of  the  subject,  and  a  synthetical  pro 
position  by  the  synthesis  or  union  of  the  connotations  of  the  subject 
and  the  predicate. 
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or  states  the  entire  meaning,  or  a  part  of  the  meaning,  of  the 
subject ;  and  the  proposition  imparts  no  new  information  to 
those  who  already  know  the  meaning  of  the  subject.  In  the 
latter  case,  the  proposition  imparts  new  information,  and  the 
attribute  connoted  by  the  predicate  is  a  real  addition  to  that 
connoted  by  the  subject.  Thus  the  proposition  "All  men  are  ra 
tional"  is  verbal,  because  the  attribute  '  rationality'  is  a  part  of  the 
larger  attribute  or  group  of  attributes  'humanity,'  while  the  propo 
sition  "  All  men  are  mortal "  is  real,  because  the  attribute  '  mor 
tality '  is  not  contained  in  the  connotation  of  the  subject  'man' ; 
it  is  something  different  from,  and  new  to,  humanity ;  and  the 
proposition  expresses  the  conjunction  of  these  two  attributes. 

§  10.  The  Five  Predicables  :  Genus,  Species,  Differentia, 
Proprium,  and  Accidens  : — In  a  verbal  proposition,  the  predicate, 
in  relation  to  the  subject,  is  either  a  genus,  a  species,  or  a 
differentia.  In  a  real  proposition,  the  predicate,  in  relation  to 
the  subject,  is  either  a  proprium,  or  an  accidens.  In  other  words, 
if  the  predicate  of  a  proposition,  in  relation  to  the  subject,  be  a 
genus,  species,  or  differentia,  the  proposition  is  verbal,  that  is, 
the  connotation  of  the  predicate  must  be  a  part  of  that  of  the 
subject.  If,  on  the  other  hand,  the  predicate  be  a  proprium,  or 
an  accidens,  the  proposition  is  real,  that  is,  the  connotation  of 
the  predicate  is  not  contained  in  that  of  the  subject. 

If  the  subject  of  a  verbal  proposition  be  an  individual,  the 
predicate,  in  relation  to  the  subject,  is  called  a  species.  If  the 
subject  be  a  class,  the  predicate,  in  relation  to  it,  is  called  a 
genus,  and  the  subject,  in  relation  to  the  predicate,  a  species. 
The  two  terms,  genus  and  species,  are  thus  entirely  relative  to 
each  other,  and  one  has  a  meaning  only  in  relation  to  the  other. 
Given  two  terms  related  to  each  other  as  genus  and  species,  the 
connotation  of  the  latter  minus  the  connotation  of  the  former  is 
equivalent  to  the  differentia  of  the  species,  that  is,  to  the  attri 
bute  or  group  of  attributes,  which  distinguishes  that  species  from 
others  belonging  to  the  same  genus.  Thus  the  three  terms 
genus,  species,  and  differentia,  implying  each  the  other  two,  are 
correlatives.  Further,  just  as  a  genus  implies  that  there  are 
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species  under  it,  so  a  species  implies  that  there  are  individuals 
under  it.  And  so  to  the  three  correlatives  mentioned  above  may 
be  added  another,  namely,  Individual ;  and  the  four  terms  may 
be  thus  denned  : — 

A  Genus  in  extension  is  a  class  including  smaller  classes  or 
species.  In  comprehension,  it  is  included  in  the  species. 

A  Species  in  extension  is  a  class  which  is  included  in  a  larger 
class  or  genus,  and  which  includes  individuals.  In  comprehen 
sion,  it  includes  the  genus  and  the  differentia,  and  is  included  in 
the  individual. 

A  Differentia  is  an  attribute  which  distinguishes  one  species 
from  others  belonging  to  the  same  genus,  and  which  is  included 
in  the  comprehension  of  the  species.  In  extension,  that  is, 
when  taken  as  a  general  term,  it  includes  the  species  and  the 
individual. 

An  Individual  is  a  particular  thing  or  substance  having  a 
unique  group  of  attributes,  partly  known  and  partly  unknown.  In 
extension,  it  is  included  in  the  species.  In  comprehension,  it  in 
cludes  the  species,  and  consequently  also  the  differentia  and  genus. 

The  connotation  of  a  species  =  the  connotation  of  the  genus  + 
the  differentia. 

.*.  The  differentia  =  the  connotation  of  the  species  -  the  con 
notation  of  the  genus;  and  the  connotation  of  the  genus  =  the 
connotation  of  the  species  -  the  differentia.  Example  : — Taking 
'  animal'  and  'man'  as  genus  and  species  we  have  : — 

Humanity  =  Animality  +  the  Differentia  ;  .'.  the  Differentia  = 
Humanity  —  Animality. 

But,  Humanity  =  Animality + Eationality,  that  is,  the  con 
notation  of  man  consists  of  those  two  attributes. 

/.  The  Differentia  =  Animality  +  Rationality  -  Animality  = 
Rationality.  That  is,  'rationality'  is  the  differentia  of  the 
species  '  man'  in  the  relation  to  the  genus  '  animal,'  and  by  the 
attribute  'rationality'  the  species  'man'  is  distinguished  from 
others  belonging  to  the  same  genus  '  animal.'  Similarly,  an 
individual  may  have  its  differentia  which  is  equivalent  to  the 
connotation  of  the  individual  minus  that  of  the  species  : — 

B.  6 
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Socraticity  =  Humanity  -f  the  Differentia;  /.  the  Differentia 
of  Socrates  =  Socraticity  -  Humanity. 

By  the  'Differentia  of  Socrates'  is  meant  the  group  of  at 
tributes  by  which  he  is  distinguished  from  other  individuals 
belonging  to  the  same  species  '  man.' 

The  differentia  of  a  genus,  like  that  of  a  species,  in  reference 
to  a  higher  class,  is  the  connotation  of  the  genus  minus  the  con 
notation  of  the  higher  class.  Thus  the  differentia  of  '  animal'  in 
relation  to  the  higher  class  'organic  being' =  animality  — the 
attribute  of  being  organised ;  or  sentiency ;  animal  being  defined 
as  a  sentient  organized  being. 

In  extension,  a  species  is  included  in  the  genus,  and  an  in 
dividual  in  the  species.  Thus  'animal'  contains  'man';  and 
'man'  contains  'Socrates';  'metal'  contains  'gold' ;  'organism' 
contains  '  animal.3  A  differentia,  when  taken  in  extension,  is  a 
larger  whole  than  the  species.  Sometimes,  however,  it  coincides 
with  the  extension  of  the  species  ;  but  the  comprehension  of  the 
differentia  being  smaller  than  that  of  the  species,  its  extent  is 
theoretically  greater  than  that  of  the  latter. 

The  relation  of  individual,  differentia,  species,  and  genus  may 
thus  be  represented  by  diagrams : 


The  dot  in  the  centre  stands  for  Socrates.  The  inner  circle 
for  man.  The  outer  circle  for  rational  in  the  first  diagram,  and 
for  animal  in  the  second,  the  relation  of  animal  and  rational  is 
shown  in  the  third. 
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A  Proprium  (or  property)  of  a  genus,  species,  or  individual  is 
any  attribute  which  follows  from  its  comprehension  either  de 
ductively  or  causally.  If  it  follows  from  the  comprehension  of 
the  genus,  the  property  is  called  generic;  if  from  that  of  the 
species,  specific;  and  if  from  that  of  the  individual  object,  indi 
vidual.  Thus,  an  individual  thing  may  have  its  individual 
property,  its  specific  property,  or  a  property  following  from  the 
species  to  which  the  individual  belongs,  and  even  a  generic  pro 
perty  following  from  the  genus  to  which  its  species  belongs. 
This  last  may  be  included  in  the  specific  property.  A  species 
may  have  two  properties,  one  following  from  its  differentia,  and 
the  other  from  its  genus.  The  former  is  called  the  specific,  and 
the  latter  the  generic  property,  of  the  species  ;  or  both  together 
are  simply  called  its  property.  l  Memory,'  for  example,  may  be 
regarded  as  a  property  of  man,  following  either  from  the  genus 
animal,  or  from  the  differentia  rational ;  '  power  of  judging'  is 
likewise  a  property  of  man  following  from  the  differentia.  The 
properties  of  the  triangle,  as  proved  in  the  Elements  of  Euclid, 
follow  partly  from  the  comprehension  of  its  genus  figure,  partly 
from  that  of  triangle,  and  partly  from  those  of  special  kinds  of 
triangles. 

An  Accidens  (or  accident)  of  an  individual,  genus,  or  species 
is  any  attribute  which  is  possessed  by  it,  and  which  does  not 
follow  from,  or  form  a  part  of,  its  comprehension.  If  an  accidens 
always  belongs  to  an  individual,  or  if  it  belongs  to  all  the  mem 
bers  of  a  genus,  or  species,  it  is  called  an  inseparable  accidens  of 
that  individual,  genus,  or  species ;  as  the  place  or  date  of  birth 
of  a  particular  person,  the  hair  of  man,  the  blackness  of  the 
crow,  the  whiteness  of  snow,  &c.  If,  on  the  other  hand,  an 
accidens  is  sometimes  present  and  sometimes  absent  in  an 
individual,  or  if  it  belongs  to  a  part  only  of  a  species  or  genus, 
then  it  is  called  a  separable  accidens  of  that  individual,  species, 
or  genus ;  as  the  walking  or  sitting  of  a  particular  person,  the 
wisdom  of  man,  the  solubility  in  water  of  salts,  the  opacity  of 
gases,  the  learning  of  man,  &c. 

When  the  predicate  of  a  proposition  is  a  proprium,  or  an 
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accidens,  of  the  subject,  the  latter  in  extension  is  included  in  the 
former,  that  is,  the  extension  of  the  accidens  or  proprium,  when 
taken  as  a  general  term,  is  a  greater  whole  than  that  of  the 
subject ;  while,  in  comprehension,  the  predicate  expresses  an 
attribute  not  contained  in  the  connotation  of  the  subject,  that 
is,  it  imparts  some  new  information  about  it ;  and  the  propo 
sition,  therefore,  belongs  to  the  class  of  real.  In  the  proposition 
"  Water  boils  at  100°  C.,  under  a  pressure  of  760  mm.,"  the  attri 
bute  expressed  by  the  predicate  is  not  a  part  of  the  connotation 
of  the  term  water. 

The  five  terms — genus,  species,  differentia,  proprium,  and 
accidens — are  called  predicables,  because  whatever  may  be  pre 
dicated  (affirmed)  of  a  subject  in  a  proposition  is,  in  relation 
to  the  subject,  one  or  other  of  the  five.  A  predicable  is  thus 
a  name  of  a  class  of  predicates  in  relation  to  the  subjects.  It 
should  be  distinguished,  on  the  one  hand,  from  the  word  '  pre 
dicament,'  or  'category,'  which  means  a  most  general  class  of 
both  subjects  and  predicates,  and,  on  the  other,  from  the  word 
'predicate,'  which  means  what  is  affirmed  or  denied  of  a  subject. 
Given  a  term :  whatever  be  affirmed  of  it,  the  predicate,  in  rela 
tion  to  the  subject,  is  a  predicable,  that  is,  it  is  either  a  genus, 
species,  differentia,  proprium,  or  accidens ;  and  the  subject  as 
well  as  the  predicate  must  belong  to  some  category  or  other. 
Aristotle  gave  four  predicables,  viz.,  genus,  definition,  proprium, 
and  accidens.  Later  logicians  added  '  species '  and  '  differentia ' 
to  Aristotle's  list,  and  removed  '  definition '  from  it.  Thus  there 
came  to  be  the  five  predicables  we  have  explained  above.  Some 
logicians  have  made  further  additions  to  the  list.  Professor 
Fowler,  for  example,  gives  '  synonym,'  *  definition/  *  designation,' 
idion  (a  Greek  word  signifying  a  peculiar  property),  in  addition 
to  the  five,  while  others  regard  them  as  falling  under  one  or 
other  of  the  five  predicables  adopted  by  them :  '  synonym '  and 
'  designation,'  for  example,  would  be  regarded  by  some  of  them 
as  included  in  accidens,  'definition'  as  a  compound  of  genus 
and  differentia,  and  'idion'  as  coming  under  either  differentia 
or  property. 
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Besides  the  terms  explained  above,  the  older  logicians  use 
the  term.'  summum  genus  to  mean  a  highest  genus  or  a  genus 
which  cannot  be  a  species,  being  the  highest  and  most  general 
of  its  kind,  and  the  term  injima  species  to  mean  a  lowest  species 
or  a  class  which  cannot  be  a  genus  to  another,  being  the  lowest 
of  its  kind,  while  the  intermediate  genera  and  species  are 
called  by  them  subaltern  genera  and  species.  'Substance,'  for 
example,  is  regarded  by  them  as  a  summum  genus,  'man'  as 
an  infima  species,  incapable  of  further  subdivision  into  species, 
and  '  body,'  '  living  being,'  and  '  animal '  as  subaltern  genera  and 
species. 

The  two  terms  'genus'  and  'species'  express  the  relation  of 
containing  and  contained.  Any  class  containing  another  is 
popularly  called  a  genus  in  relation  to  the  latter,  which  is  called 
a  species.  In  the  Sciences  of  Classification,  in  Botany  and 
Zoology,  for  example,  groups  of  a  particular  description  are 
called  genera  in  relation  to  others  of  an  equally  definite  nature, 
which  are  called  species.  In  order  to  express  the  relation  of 
containing  and  contained,  we  not  only  use  the  two  old  terms, 
genus  and  species,  but  also  many  others  according  to  the  position 
of  the  groups  in  a  system  of  division  or  classification.  For  ex 
ample,  the  terms  kingdom  and  sub-kingdom,  class  and  sub-class, 
order  and  sub-order,  genus  and  sub-genus,  species  and  sub 
species,  variety  and  sub-variety,  used  in  Zoology  and  Botany, 
mark  as  clearly  the  relation  of  containing  and  contained  as  the 
two  words,  genus  and  species. 

Exercises. 

I.  State  whether  the  following  propositions  are  verbal  or  real, 
analytical  or  synthetical,  and  whether  the  predicate  in  relation  to  the 
subject  is  a  genus,  species,  differentia,  proprium,  or  accidens: — 

1.  Oxygen  is  an  elementary  gas. 

2.  Water  boils  at  100°  C.,  under  a  pressure  of  760  mm. 

3.  Platinum  is  a  rare  metal. 

4.  Sugar  is  sweet. 

5.  The  atmospheric  air  is  a  mixture  of  nitrogen  and  oxygen. 
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6.  Copper  conducts  heat  as  well  as  electricity. 

7.  All  men  have  the  power  of  thinking. 

8.  All  animals  are  sentient  beings. 

9.  All  the  flowering  plants  have  fruits. 

10.  Heat  expands  bodies. 

11.  The  leaves  of  plants  are  green. 

12.  Spring-water  contains  many  salts  in  solution. 

13.  Hydrogen  is  the  lightest  substance  known. 

14.  London  is  the  largest  city  in  England. 

15.  Milton  was  blind  when  he  composed  the  "Paradise  Lost." 

II.     Give  the  genus,  species,  differentia,  proprium,  and  accidens  of 
each  of  the  following  terms  : — 

(1)  Triangle,  (2)  Circle,  (3)  Straight  line,  (4)  Square,  (5)  Eight  angle, 
(G)  Element,  (7)  Force,  (8)  Material  Body,  (9)  Animal,  (10) 
Chalk,  (11)  Eock,  (12)  Virtue,  (13)  Volition,  (14)  Knowledge, 
(15)  Pleasure. 

§  11.     Miscellaneous  Exercises  on  Propositions. 
In  describing  the  logical  characters  of  a  proposition,  the  following 
method  should  be  followed : — 

I.  "What  is  given  is  a  sentence.    Ascertain  whether  the  sentence 
consists  of  a  single  proposition  or  of  a  plurality  of  propositions. 

II.  In  the  former  case,  state  whether  it  is — 

i.     Categorical,  Hypothetical,  or  Disjunctive, 
ii.     Affirmative  or  Negative. 
iii.     Necessary,  Assertory,  or  Problematic, 
iv.     Universal,  Particular,  or  Indesignate ;  Singular  and  Uni 
versal,  or  Singular  and  Particular. 
v.     Verbal  (or  Analytical)  or  Eeal  (or  Synthetical). 
Both  the  quality  and  quantity  of  a  proposition  may  also  be  stated 
at  once  by  saying  whether  it  is  A,  E,  I,  or  0. 

III.  In  the  latter  case,  state  the  propositions  of  which  it  consists, 
and  treat  each  of  them  as  detailed  above. 

IV.  Sometimes  the  quality,  quantity,  and  other  characters  of  a 
proposition  are  not  quite  evident  from  its  form  or  the  manner  of  its 
statement.     In  such  cases,  verbal  changes  should  be  made  in  order  to 
state  it  in  the  logical  form,  keeping  the  meaning  the  same.     It  is 
always  safe  first  to  ascertain,  as  in  the  case  of  the  term,  the  meaning 
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of  the  proposition,  or,  where  this  is  not  practicable,  to  see,  before 
attempting  to  describe  the  logical  characters  of  the  proposition, 
whether  the  subject  be  a  general  term  taken  distributively  or  not, 
whether  there  be  any  negative  particle  attached  to  the  copula  or  to  the 
predicate,  whether  there  are  any  signs  of  universality  or  negation 
before  the  subject,  &c. 

Examples. 

1.  "No  man  is  perfect":  categorical,  negative,  assertory,  univer 
sal,  and  real. 

2.  "  The  three  angles  of  a  triangle  are  together  equal  to  two  right 
angles " :  categorical,  affirmative,  assertory  in  form,  but  really  neces 
sary,  universal,  and  real. 

3.  "  Some  elements  are  not  metals  " :  categorical,  negative,  asser 
tory,  particular,  and  real. 

4.  "None  but  material  bodies  have  weight":   this  proposition 
really  means  that  "all  things  having  weight  are  material  bodies."     In 
this  form  it  is  an  A  proposition.     In  the  original  form,  it  may  be 
regarded  as  an  E  proposition,  "no  not-material  bodies  have  weight," 
signifying  that  having  weight  is  denied  of  all  things  other  than,  or 
except,  material  bodies,  that  none  that  have  weight  are  other  than 
material  bodies,  and  this  last  is  the  same  as  "all  things  having  weight 
are  material  bodies,"  the  proposition  we  have  substituted  above  for  the 
original  one.     It  should  be  noted  that  the  proposition  does  not  mean 
that  every  material  body  has  weight. 

5.  "All  metals  except  mercury  are  solids." — In  this  proposition 
'solids'  is  affirmed  of  all  metals  except  mercury,  and  the  proposition 
may,  therefore,  be  regarded  as  an  A  proposition  and  described  as  cate 
gorical,  affirmative,  assertory,  universal,  and  real.     Or  it  may  be 
taken  as  an  I  proposition,  'some  metals  are  solids,'  but  in  this 
degraded  form,  the  full  meaning  of  the  original  proposition  is  not 
expressed.     Or  we  might  state  the  names  of  all  the  metals  except 
mercury,  and  form  a  proposition  with  them  all  as  the  subject  and 
'solids'  as  the  predicate  as  before.    For  example,  'gold,  copper,  iron, 
silver,  &c.,  are  solids.'     Such  a  proposition  would  be  a  combination 
of  the  several  propositions,  having  each  a  certain  metal  for  its  subject, 
and  'is  a  solid'  for  its  copula  and  predicate.     Thus,  'gold  is  a  solid,' 
'copper  is  a  solid,'  'iron  is  a  solid,'  and  so  forth. 
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6.  "All  is  not  gold  that  glitters,"  —  "All  that  glitters  is  not  gold." 
This  proposition  is  really  0,  though  it  has  the  form  of  E.     It  really 
means  that  at  least  some  thing  that  glitters  is  not  gold. 

7.  "If  mercury  be  heated,  it  will  expand":  conditional,  affirma 
tive,  assertory,  universal,  real. 

8.  "All  men  are  rational,  but  all  are  not  wise"  :  this  sentence  is 
a  combination  of  the  two  propositions — (1)  '  All  men  are  rational ' 
(A),  and  (2)  'All  men  are  not  wise'  (0). 

9.  " Gravity  as  well  as  heat  can  produce  motion" :  a  combination 
of  the  two  propositions,  (1)  'Gravity  can  produce  motion'  (A),  and  (2) 
'Heat  can  produce  motion'  (A). 

Examples  for  Solution. 

Treat  the  propositions1  given  below  as  follows: — 
I. — Describe  the  logical  characters  of  each  of  them. 
II. — Give  the  contradictory,  the  contrary  or  subcontrary,  and  the 
subalternant  or  subalternate  of  each  of  them. 

III. — State  the  relation  of  the  predicate  to  the  subject  in  each  of 
the  affirmative  propositions. 

IV. — In  the  case  of  a  disjunctive  proposition,  state  the  hypothetical 
propositions,  one  or  other  of  which  is  equivalent  to  it. 

1.  Every  pure  substance  consists  of  similar  molecules. 

2.  Some  animals  have  no  power  of  locomotion. 

3.  Sensations  are  passive  states  of  the  mind. 

4.  Nothing  is  annihilated. 

5.  All  metals  except  one  are  solid. 

6.  Benevolence  is  a  virtue. 

7.  Only  the  virtuous  are  happy. 

8.  Certain  metals  are  ductile. 

9.  Some  substances  have  no  cause. 

10.  Uneasy  rests  the  head  that  wears  a  crown. 

1  Most  of  the  propositions  given  here  are  taken  from  Ganot's 
Popular  Natural  Philosophy,  Boscoe's  Chemistry,  and  Eeid's  In 
quiry,  exactly  in  the  form  in  which  they  are  expressed  by  the 
authors.  They  are  kept  in  that  form  in  order  that  students  may 
acquire  the  habit  of  describing  the  characters  of  propositions  as  they 
actually  occur  in  the  works  of  authors,  instead  of  the  contracted  and 
artificial  propositions  of  the  Logician. 
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11.  None  were  there. 

12.  None  but  sensations  can  resemble  sensations. 

13.  Metals  conduct  heat  and  electricity. 

14.  Oxygen  is  a  colourless,  invisible  gas,  possessing  neither  taste 

nor  smell. 

15.  Hydrogen  is  the  lightest  body  known. 

16.  Matter  is  indestructible. 

17.  Most  of  the  acids  are  soluble  in  water. 

18.  All  acids  contain  hydrogen  and  always  contain  also  oxygen. 

19.  The  passage  of  water  to  the  state  of  ice,  and  the  return  of  the 

latter  to  the  liquid  state,  are  physical  phenomena. 

20.  The  mass  of  a  body  is  the  quantity  of  matter  contained  in  the 

body. 

21.  The  elementary  atoms  can  unite  with  each  other  to  form  com 

pounds,  but  cannot  be  destroyed  by  any  known  process. 

22.  If  molecular  attraction  were  the  only  force  acting  upon  the 

small  particles  of  which  bodies  are  composed,  they  would 
come  into  complete  contact. 

23.  All  bodies  are  extended,  impenetrable,  divisible,  porous,  com 

pressible,  and  elastic. 

24.  Strictly  speaking,  impenetrability  only  applies  to  the  atoms  of 

bodies. 

25.  Divisibility,  porosity,   compressibility,  and   elasticity  do  not 

apply  to  atoms,  but  only  to  bodies  or  aggregates  of  atoms. 

26.  Two  portions  of  matter  cannot  simultaneously  occupy  the  same 

portion  of  space. 

27.  Compressibility  is  both  a  consequence  and  a  proof  of  porosity. 

28.  Both  rest  and  motion  are  either  absolute  or  relative. 

29.  Bodies  are  either  opaque  or  transparent. 

30.  If  a  small  quantity  of  manganese  di-oxide  be  mixed  with  the 

potassium  chlorate,  the  oxygen  is  given  off  from  the  chlorate 
at  a  much  lower  temperature. 

31.  Oxygen  can  be  prepared  by  heating  powdered  potassium  chlorate 

in  a  small  thin  glass  flask. 

32.  All  the  elements  with  the  single  exception  of  fluorine  combine 

with  oxygen  to  form  oxides. 

33.  Sulphur  exists  in  three  modifications. 

34.  Many  organic  bodies  are  completely  decomposed  and  charred 

by  strong  sulphuric  acid. 
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35.  Phosphorus  does  not  dissolve  in  water,  alcohol,  or  ether. 

36.  Arsenic  is  sometimes  found  in  the  free  state,  but  more  fre 

quently  combined  chiefly  with  iron,  nickel,  cobalt,  and 
sulphur. 

37.  Truly  these  ideas  seem  to  be  very  capricious  in  their  agree 

ments  and  disagreements. 

38.  Motion  is  either  rectilinear  or  curvilinear. 

39.  Each  kind  of  motion  is  either  uniform  or  varied. 

40.  Matter  cannot  change  its  own  state  of  motion  or  of  rest. 

41.  A  power  is  a  force  which  tends  to  produce  motion. 

42.  The  surfaces  of  bodies  are  never  perfectly  smooth. 

43.  Without  friction  on  the  ground  neither  man  nor  animals, 

neither  ordinary  carriages  nor  railway  ones,  could  move. 

44.  If  all  impeding  causes  were  removed,  a  body  once  in  motion 

would  continue  to  move  for  ever. 

45.  Some  brutes  are  sensible  of  honor  and  disgrace. 

46.  Hardness  and  softness  are  neither  sensations,  nor  like  any  sen 

sations. 

47.  A  sensation  can  only  be  in  a  sentient  being. 

48.  No  man  can  conceive  any  sensation  to  resemble  any  known 

qualities  of  bodies. 

49.  If  we  trust  to  the  conjectures  of  men  of  great  genius  in  the 

operation  of  nature,  we  have  only  the  chance  of  going  wrong 
in  an  ingenuous  manner. 

50.  If  dry  chlorine  gas  be  passed  over  silver  nitrate,  silver  chloride 

is  formed,  oxygen  is  given  off,  and  a  white  crystalline  sub 
stance  produced,  which,  on  analysis,  is  found  to  be  nitrogen 
peroxide. 

51.  If  nitrogen  monoxide  gas  (or  laughing  gas)  be  brought  under 

a  pressure  of  about  30  atmospheres  at  0°  C.  or  if  it  be  cooled 
down  to  -  86°  C.  under  the  ordinary  pressure,  it  forms  a 
colourless  liquid. 

52.  If  this  liquid  be  cooled  below  - 115°  C.,  it  solidifies  to  a  trans 

parent  mass. 

53.  If  carbon  were  not  present  in  the  earth,  no  single  vegetable  or 

animal  body  such  as  we  know  could  exist. 

54.  If  a  piece  of  lime  be  held  in  the  oxyhydrogen  flame,  it  becomes 

strongly  heated  and  gives  off  intense  light. 
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55.  The  ignition  of  phosphorus  takes  place  by  slight  friction,  or 

by  a  blow,  and  even  the  heat  of  the  hand  may  cause  this 
substance  to  ignite. 

56.  The  number  of  the  metals  is  much  larger  than  that  of  the 

non-metals. 

57.  The  atmosphere  is  the  gaseous  envelope  encircling  the  earth. 

58.  If  a  series  of  electric  discharges  be  passed  through  pure  oxygen, 

the  gas  becomes  diminished  in  volume  by  about  one-twelfth, 
and  is  partly  transformed  into  ozone. 

59.  If  we  would  know  the  works  of  God,  we  must  consult  them 

selves  with  attention  and  humility. 
GO.    I  know  that  I  know. 

61.  Consciousness  is  an  actual  and  not  a  potential  knowledge. 

62.  If  mediate  knowledge  be  in  propriety  a  knowledge,  conscious 

ness  is  not  co-extensive  with  knowledge. 

63.  Where  two,  three,  or  more  mental  states  are  confounded,  we 

are  conscious  of  them  as  one. 

64.  Without  memory  our  mental  states  could  not  be  held  fast,  com 

pared,  distinguished  from  each  other,  and  referred  to  self. 

65.  The  theory  of  ideas  is,  indeed,  very  ancient,  and  hath  been 

very  universally  received. 

66.  Common  sense  holds  nothing  of  philosophy,  nor  needs  her  aid. 

67.  To  attend  accurately  to  the  operations  of  our  mind,  and  make 

them  an  object  of  thought,  is  no  easy  matter,  even  to  the 
contemplative,  and  to  the  bulk  of  mankind  is  next  to  im 
possible. 

63.    He  must  either  be  a  fool,  or  want  to  make  a  fool  of  me,  that 
would  reason  me  out  of  my  reason  and  senses. 

69.  If  philosophy  contradicts  herself,  befools  her  votaries,  and 

deprives  them  of  every  object  worthy  to  be  pursued  or  en 
joyed,  let  her  be  sent  to  the  infernal  regions  from  which  she 
must  have  had  her  origin. 

70.  To  reason  against  any  of  these  kinds  of  evidence  is  absurd,  nay 

to  reason  for  them  is  absurd. 

71.  We  must  either  admit  the  conclusion  or  call  in  question  the 

premises. 

72.  Ideas  seem  to  have  something  in  their  nature  unfriendly  to 

other  existences. 
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73.  If  one  set  of  ideas  makes  a  covenant,  another  breaks  it,  and  a 

third  is  punished  for  it,  there  is  reason  to  think  that  justice 
is  no  natural  virtue  in  the  ideal  system. 

74.  The  smell  of  a  rose  is  a  certain  affection  or  feeling  of  the  mind. 

75.  Some  tastes  and  smells   stimulate  the  nerves  and  raise  the 

spirit. 

76.  That  such  a  noise  is  in  the  street,  such  another  in  the  room 

about  me ;  that  this  is  a  knock  at  my  door,  that  a  person 
walking  upstairs, — is  probably  learned  by  experience. 

77.  The  parallelism  of  the  eyes  in  general  is  the  work  of  nature. 

78.  If  a  man  hath  lost  the  sight  of  one  eye,  he  very  often  loses  the 

habit  of  directing  it  exactly  to  the  object  he  looks  at. 

79.  A  miniature  painter  or  an  engraver  sees  very  near  objects  better 

than  a  sailor. 

80.  That  we  see  objects  single  with  two  eyes,  as  well  as  that  we 

see  objects  erect  by  inverted  images,  is  attributed  by  Bishop 
Berkeley  and  Dr  Smith  entirely  to  custom. 

81.  If  two  visible  appearances  have  the  same  visible  place,  they 

are  incapable  of  distinction,  and  we  see  the  objects  single  or 
one  object  only. 

82.  A  just  interpretation  of  nature  is  the  only  sound  and  orthodox 

philosophy. 


CHAPTER  II. 

THE  THEORY  OF  PREDICATION  AND  THE  IMPORT  OP 
PROPOSITIONS. 

§  1.  WHAT  is  the  import  or  meaning  of  a  proposition  or 
predication  1  What  is  the  thought  or  fact  expressed  by  it  ? 
What  is  the  signification  of  its  subject,  of  its  predicate,  and  of 
its  copula  ?  In  other  words,  in  all  propositions  or  predications 
of  the  type  "A  is  B"  (or  "  A  is  not  B"),  what  is  A,  what  is  B, 
and  what  is  the  relation  between  them  1  A  consistent  answer 
to  this  question  is  a  theory  of  Predication  and  of  the  import  of 
Propositions.  On  this  most  important  subject,  there  is  great 
difference  of  opinion  among  logicians.  It  is  proposed  to  give 
here  an  account  of  their  views,  as  far  as  possible,  in  their  own 
language  and  from  their  own  point  of  view. 

§  2.  I.  The  natural  view  seems  to  be  that  'B'  is  an  attri 
bute,  and  that  this  attribute  is  referred  or  said  to  belong  to 
the  objects  denoted  by  'A,'  as  in  the  proposition  '  Snow  is  white,' 
*  whiteness'  is  said  to  belong  to  the  thing  called  *  snow.'  This 
view  is  thus  explained  and  defended  by  Dr  James  Martineau : 
"  In  saying  '  Birds  are  warm-blooded,'  we  neither  think  of  class 
within  class,  nor  of  attribute  within  attribute  :  the  word  '  warm- 
blooded'  represents  to  us  no  conception  of  a  genus ;  it  is  not  a 
name,  but  a  mere  attributive.  The  word  'birds'  expresses  to  us 
no  attribute,  as  such  ;  it  is  not  a  mere  attributive,  but  a  name. 
The  term  in  the  predicate  acts  upon  the  mind  by  its  connotation, 
or  in  its  comprehension  ;  the  term  in  the  subject,  by  its  denota 
tion  or  in  its  extension  ;  and  the  foregoing  sentence  has  its 


94  THEORY  OF   PREDICATION  [PART  II. 

import  in  this, — that  we  refer  the  attribute  '  warm-blood'  to  the 
class  of  objects  '  birds.'  Hence  it  is  that,  while  a  purely  conno- 
tative  word  (an  adjective)  is  all  that  is  required  in  the  predicate, 

a  denotative  term  is  indispensable  in  the  subject The  mind 

predicates  nothing  except  about  substantive  objects  of  thought ; 
and  of  them  (in  the  class  of  propositions  now  under  consideration) 
it  predicates  nothing  but  attributes1."  According  to  Dr  Marti- 
J  neau,  the  Denotative  or  Class  Theory  of  Predication  and  Mill's 
Connotative  Theory  are  both  psychologically  false. 

All  propositions  do  not,  according  to  Dr  Martineau,  express 
the  relation  of  substance  and  attribute.  There  are  classes  of 
propositions  which  express  other  relations.  "The  notion  of 
substance  and  attribute,  with  the  relations  of  genera  and  species 

to  which  it  introduces  us,  is  but  one of  several  categories  of 

thought."  "  It  is  the  basis  of  all  class-reasoning,  and  supplies 
the  common  logical  canon  of  necessity,  that  '  what  is  true  of  the 
containing  is  true  of  the  contained.'"  But  all  Demonstrative 
Seasoning  should  not  be  forced  into  this  single  type.  There  are 
other  types  of  Demonstrative  Eeasoning  founded  upon  other 
relations  expressed  by  propositions.  Propositions  may,  for  ex 
ample,  express  the  relations  of  time  and  space,  of  cause  and 
effect,  of  resemblance  and  difference,  and  give  rise  to  types  of 
Demonstrative  Eeasoning  quite  distinct  from  that  of  class- 
reasoning.  "The  attempt,"  says  Martineau,  "to  coerce  all 
reasoning  into  this  single  type — comprehensive  as  it  is — appears 
to  us  arbitrary  in  itself, — and  precluded  from  success  except  on 
condition  of  much  violent  psychology.  The  ideas  of  space  and 
time,  of  cause  and  effect,  of  resemblance  and  difference,  seem  to 
involve  distinct  laws  of  thought,  to  create  for  themselves  special 
elements  and  functions  of  language,  and  to  require  separate 
canons  of  Logic. r: 

According  to  Martineau,  therefore,  there  are  different  classes 
of  propositions  expressing  different  categories  of  thought,  and 
there  are  as  many  distinct  types  of  Demonstrative  Eeasoning  as 

1  Essays,  Vol.  n.  p.  351. 
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there  are  fundamental  laws  of  thought  arising  from  these  cate 
gories. 

§  3.     II.     Hamilton's  view  : — 

"To  judge  is  to  recognize  the  relation  of  congruence  or  of 
connection,  in  which  two  concepts,  two  individual  things,  or  a 
concept  and  an  individual,  compared  together,  stand  to  each 
other.  This  recognition  considered  as  an  internal  consciousness, 
is  called  a  Judgment,  considered  as  expressed  in  language,  it  is 
called  a  Proposition  or  Predication."  This  definition  is  then  ex 
plained.  "  When  two  or  more  thoughts  are  given  in  conscious 
ness,  there  is  in  general  an  endeavour  on  our  part  to  discover  in 
them  and  to  develop  a  relation  of  congruence  or  of  conflict! on, 
that  is,  we  endeavour  to  find  out  whether  these  thoughts  will  or 
will  not  coincide, — may  or  may  not  be  blended  into  one  ;  if  they 
coincide,  we  judge,  we  enounce  their  congruence  or  compatibility : 
if  they  do  not  coincide,  we  judge,  we  enounce  their  confliction  or 
incompatibility.  Thus,  if  we  compare  the  thoughts,  water,  iron, 
and  rusting,  we  find  them  congruent,  and  connect  them  into  a 
single  thought,  thus,  water  rusts  iron ;  in  that  case  we  form  a 
judgment1."  Hamilton  finally  defines  a  judgment  as  follows  : 
"  We  may,  therefore,  articulately  define  a  judgment  or  proposition 
to  be  the  product  of  that  act  in  which  we  pronounce  that  of  two 
notions  thought  as  subject  and  as  predicate,  the  one  does  or  does 
not  constitute  a  part  of  the  other,  either  in  the  quantity  of  exten 
sion,  or  in  the  quantity  of  comprehension  V 

According  to  Hamilton,  therefore,  '  A '  and  '  B '  in  the  typical 
judgment  'A  is  B '  are  two  concepts,  the  one  forming  a  part  of 
the  other.  From  what  he  says  elsewhere,  we  know  he  maintains 
that  in  the  quantity  of  comprehension,  '  B '  is  a  part  of  *  A,'  and 
that  in  the  quantity  of  extension,  *  A '  is  a  part  of  *  B.'  That  is, 
the  proposition  has  a  two-fold  meaning  according  as  you  take 
the  two  concepts  *  A '  and  '  B '  in  their  comprehension  or  in  their 
extension.  When  'A'  and  'B'  are  taken  in  their  comprehension, 
the  meaning  of  the  proposition  is  that  the  elementary  notions* 
constituting  the  concept '  B '  are  a  part  of  those  constituting  the 
1  Hamilton's  Lectures,  Vol.  m.  pp.  226—7.  2  Ibid.  p.  229. 
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concept  'A' ;  and  when  they  are  taken  in  extension,  the  meaning 
is  that  the  individual  things  or  objects  included  in  the  extension 
of '  A '  are  a  part  of  those  included  in  the  extension  of  *  B.' 

§  4.     III.     Hansel's  view  : — 

"  When  I  assert  that  A  is  B,  I  do  not  mean  that  the  attri 
butes  constituting  the  concept  A  are  identical  with  those  con 
stituting  the  concept  B  ;  for  this  is  only  true  in  identical  judg 
ments  ;  but  that  the  object  in  which  the  one  set  of  attributes  is 
found  is  the  same  as  that  in  which  the  other  set  is  found."  For 
example,  "  when  I  assert  that  the  rose  is  fragrant,  I  imply  that 
the  thing  which  affects  in  a  certain  manner  my  power  of  sight,  is 
in  some  manner  identical  with  that  which  affects  in  a  certain 
way  my  power  of  smell."  Mansel  thus  defines  a  concept  and  a 
judgment :  "A  concept  is  a  collection  of  attributes  united  by  a 
sign,  and  representing  a  possible  object  of  intuition."  "  A  judg 
ment  is  a  combination  of  two  concepts,  related  to  one  or  more 
common  objects  of  possible  intuition."  "The  subjects  of  all 
logical  judgments  which  are  to  be  distinguished  from  the  psycho 
logical,  such  as  the  spontaneous  judgments  of  perceptive  and 
imaginative  faculties,  are  concepts  V 

According  to  Mansel,  therefore,  'A'  and  'B'  are  both  con 
cepts,  and  the  meaning  of  the  proposition  (when  not  identical)  is 
that  the  attributes  signified  by  both  'A'  and  'B3  exist  in  the 
same  object  or  objects. 

§  5.     IV.     Ueberweg's  view : — 

"  The  judgment  is  the  consciousness  of  the  objective  validity 
of  a  subjective  union  of  conceptions,  whose  forms  are  different, 
but  belong  to  each  other.  It  is  the  consciousness,  whether  or 
not  the  analogous  combination  exists  between  the  corresponding 
objective  elements.  As  the  individual  conception  corresponds 
to  the  individual  existence,  so  the  judgment  in  its  various  forms 
corresponds  to,  and  is  the  subjective  copy  of,  the  various  ob 
jective  relations.  A  judgment  expressed  in  words  is  an  assertion 
or  proposition2." 

1  Prolegomena  Logica,  2nd  edition,  1860,  pp.  67 — 69. 

2  Ueberweg's  Logic,  p.  187. 


CHAP.  II.]        AND  IMPOKT  OF  PROPOSITIONS.  97 

According  to  Ueberweg,  therefore,  'A'  and  'B'  are  two  con 
ceptions  or  concepts,  and  the  meaning  of  the  judgment  'A  is  B' 
is  that,  corresponding  to  the  union  of  the  two  concepts,  there  is 
an  objective  union.  In  other  words,  a  mere  combination  of  con 
ceptions  is  not  a  judgment;  but  there  must  be  the  conviction 
that  the  combination  has  objective  validity. 

§  6.     V.     Mill  thus  states  the  problem  to  be  solved : — 

"  We  have,  then,  to  inquire,  on  the  present  occasion,  not  into 
judgment,  but  judgments ;  not  into  the  act  of  believing,  but  into 
the  thing  believed.  What  is  the  immediate  object  of  belief  in 
a  proposition  ?  What  is  the  matter  of  fact  signified  by  it  ? 
What  is  it  to  which,  when  I  assert  the  proposition,  I  give  my 
assent,  and  I  call  upon  others  to  give  theirs?  What  is  that 
which  is  expressed  by  the  form  of  discourse  called  a  proposition, 
and  the  conformity  of  which  to  fact  constitutes  the  truth  of  the 
proposition1?" 

§  7.  Mill  declares  at  the  outset  that  a  proposition  is  not 
about  our  ideas  or  concepts  of  things,  but  about  things  them-  • 
selves,  and  dismisses  all  the  theories  of  predication  which  have 
our  ideas  or  concepts  for  the  subject  and  the  predicate  of  the 
proposition,  with  the  remark  that  "the  notion  that  what  is  of 
primary  importance  to  the  logician  in  a  proposition  is  the  rela 
tion  between  the  two  ideas  corresponding  to  the  subject  and 
predicate  (instead  of  the  relation  between  the  two  phenomena 
which  they  respectively  express)  seems  to  me  one  of  the  most 
fatal  errors  ever  introduced  into  the  philosophy  of  Logic,  and 
the  principal  cause  why  the  theory  of  the  science  has  made 
such  inconsiderable  progress  during  the  last  two  centuries2." 
He  then  points  out  that  Hobbes's  theory  that  a  predicate  is  a 
name  of  that  of  which  the  subject  is  a  name,  is  a  sufficient 
account  when  'A'  and  'B'  are  both  proper  names,  but  that  it 
is  inadequate  for  all  propositions  whose  subject  and  predicate 
are  not  proper  names,  because  it  entirely  overlooks  the  meaning 
of  names  in  connotation. 

1  Mill's  Logic,  Vol.  i.  p.  99.  2  IMd.  p.  98. 
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§  8.  Mill  then  shows  that  the  Denotative  or  Class  Theory 
of  Predication  accordingly  to  which  predication  consists  in  re 
ferring  something  to  a  class,  i.e.,  in  placing  an  individual  under 
a  class  or  one  class  under  another,  is  hardly  better  than  the 
theory  of  Hobbes.  "There  is,"  says  he,  "no  real  difference, 
except  in  language,  between  this  theory  of  predication  and  the 
theory  of  Hobbes.  For  a  class  is  absolutely  nothing  but  an 
indefinite  number  of  individuals  denoted  by  a  general  name. 
The  name  given  to  them  in  common  is  what  makes  them  a 
class.  To  refer  anything  to  a  class,  therefore,  is  to  look  upon 
it  as  one  of  the  things  which  are  called  by  that  common  name. 
To  exclude  it  from  a  class,  is  to  say  that  the  common  name  is 
not  applicable  to  it1."  The  Class  Theory  of  Predication  is, 
argues  Mill,  moreover  psychologically  false.  For  in  the  propo 
sition  'snow  is  white,'  I  am  not  thinking  of  'white  objects'  as  a 
class,  but  only  of  'snow'  as  an  object  and  the  sensation  of  'white' 
which  it  gives  me. 

§  9.  A  view  that  is  closely  connected  with  the  Denotative 
or  Class  Theory  of  Predication,  and  is,  in  fact,  only  a  special 
development  of  it,  is  the  equational  view  of  propositions.  Ac 
cording  to  this  view,  the  proposition  'A  is  B'  is  an  equation, 
'A'  and  '  B '  corresponding  to  the  two  sides  of  the  equation,  and 
*  is '  to  the  sign  of  equality  between  them ;  and  the  meaning  of 
the  proposition  is  that  the  things  denoted  by  'A'  are  identical 
with  those  denoted  by  '  B.'  This  view  is  adopted  by  Hamilton 
in  his  later  writings.  It  is  the  direct  consequence  of  the  doc 
trine  of  the  Quantification  of  the  Predicate.  This  doctrine  is, 
that  in  thought  the  quantity  of  the  predicate  as  well  as  that  of 
the  subject  is  implicitly  contained,  and  that,  according  to  the 
principle,  that  "  Logic  postulates  to  be  allowed  to  state  explicitly 
in  language  all  that  is  implicitly  contained  in  the  thought,"  it 
may  be  expressed  by  such  words  as  '  some,'  '  all,'  &c.,  before  the 
predicate. 

Adopting  this  doctrine,  Hamilton  obtains  the  following  eight 

1  Mill's  Logic,  Vol.  i.  p.  104. 
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forms  of  propositions  instead  of  the  four  we  have  given  in  a 
previous  chapter : — 

(1)  All  A  is  some  B.     (A.) 

(2)  All  A  is  all  B.     (U.) 

(3)  No  A  is  any  B.     (E.) 

(4)  No  A  is  some  B.     (77.) 

(5)  Some  A  is  some  B.     (I.) 

(6)  Some  A  is  all  B.     (Y.) 

(7)  Some  A  is  not  any  B.     (0.) 

(8)  Some  A  is  not  some  B.     (o>.) 

Mill  objects  to  the  adoption  of  the  above  view  on  the  fol 
lowing  grounds1: — (1)  The  theory  is  psychologically  false,  be 
cause  the  predicate  of  a  proposition  is  not  thought  of  in  its 
extension,  but  only  in  its  comprehension.  In  the  proposition 
"  all  oxen  ruminate,"  nobody  thinks  of  other  ruminating  animals, 
and  none  ever  asks  the  question  whether  or  not  there  are  other 
animals  that  ruminate ;  all  that  anyone  is  thinking  of  is  the 
phenomenon  or  attribute  of  ruminating  in  reference  to  'oxen.' 
(2)  All  reasoning  being  carried  on  in  the  ordinary  forms  of 
expression,  it  is  desirable  that  every  proposition  in  logical  form 
should  be  the  exact  equivalent  of  some  proposition  in  the 
common  form.  On  this  ground  the  proposition  "all  A  is  all 
B"  is  inadmissible,  because  there  are  none  corresponding  to  it 
in  ordinary  language,  because  it  is  really  a  compound  of  two 
ordinary  propositions,  viz.,  "all  A  is  B"  and  "all  B  is  A";  since 
it  can  never  be  accepted  without  proving  these  two.  Similarly, 
if  you  take  "  some  A  is  B  "  to  mean  "  some  A  is  some  B  only," 
you  not  only  change  the  real  logical  meaning  of  'some'  as 
meaning  'not  none,'  it  may  be  'all,'  into  'a  part  only,'  'not 
the  whole,'  but  you  make  the  proposition  "  some  A  is  some  B  " 
really  a  double  judgment,  an  implicit  expression  of  the  two 
explicit  judgments,  viz.t  "some  A  is  some  B"  and  "some  other 
A  is  not  any  B."  (3)  Logic  should  start  with  the  simplest  or 
most  elementary  judgments.  But  "all  A  is  all  B,"  "some  A  is 

1  Mill's  Examination  of  Hamilton's  Philosophy,  Chap.  xxn. 
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some  B "  are  complex,  consisting  of  two  as  we  have  just  seen, 
while  "A  is  B  "  is  the  simplest  and  most  elementary,  than  which 
there  cannot  be  any  simpler. 

Hamilton  anticipates  some  of  Mill's  objections.  He  says  : — 
But,  in  fact,  ordinary  language  quantifies  the  predicate  so  often 
as  this  determination  becomes  of  the  smallest  import.  This  it 
does  either  directly,  by  adding  all,  some,  or  their  equivalent 
predesignations,  to  the  predicate;  or  it  accomplishes  the  same 
end  indirectly,  in  an  exceptive  or  limitative  form,  (a)  Directly, — 
as  "Peter,  John,  James,  &c.,  are  all  the  Apostles,"  "Mercury, 
Venus,  &c.,  are  all  the  planets."  (6)  But  this  is  more  frequently 
accomplished  indirectly,  by  the  equipollent  forms  of  limitation  or 
inclusion,  and  exception.  For  example,  by  the  limitative  desig 
nations,  alone  or  only,  we  say,  "  God  alone  is  good,"  which  is 
equivalent  to  saying,  God  is  all  good,  that  is,  God  is  all  that  is 
good ;  "  Virtue  is  the  only  nobility,"  that  is,  virtue  is  all  noble, 
that  is,  all  that  is  noble.  "  Faith,  hope,  charity,  alone  justify." 
"  Of  animals  man  alone  is  rational,"  that  is,  man  is  all  rational 
animal.  "  What  is  rational  is  alone  or  only  risible,"  that  is,  "  all 
rational  is  all  risible,  &c."  Of  the  exceptive  form  Hamilton  gives 
the  following  examples  : — "  On  earth  there  is  nothing  great  but 
man,"  which  means  "  Man  is  all  earthly  great."  "  In  man  there 
is  nothing  great  but  mind,"  which  means  "  Mind  is  all  humanly 
great,"  that  is,  "all  that  is  great  in  man1." 

1  The  following  note  by  Hamilton  on  the  import  of  what  are  called 
exclusive  and  exceptive  particles  is  worth  quoting : — They  are,  "  one, 
only,  alone,  exclusively,  precisely,  just,  sole,  solely;  nothing  but — 
not — except,  beyond.  (1)  These  particles  annexed  to  the  subject  pre- 
designate  the  predicate  universally,  or  to  its  whole  extent,  denying  its 
particularity  or  indefinitude,  and  definitely  limiting  it  to  the  subject 
alone;  as,  'man  alone  philosophises,'  'the  dog  alone  barks,'  'man 
only  is  rational,'  '  of  material  things  there  is  nothing  living  (but)  not 
organized,  and  nothing  organized  not  living,'  '  God  alone  is  to  be 
worshipped,'  '  some  men  only  are  elect.'  (2)  Annexed  to  the  predicate, 
they  limit  the  subject  to  the  predicate,  but  do  not  define  its  quantity, 
or  exclude  it  from  other  subjects;  as,  'Peter  only  plays,'  'the  sacra- 
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"  The  non-quantification  of  the  predicate  in  thought,"  argues 
Hamilton,  "  is  given  up  by  the  logicians  themselves,  but  only  in 
certain  cases  where  they  were  forced  to  admit,  and  to  the  amount 
which  they  could  not  possibly  deny.  The  predicate,  they  confess, 
is  quantified  by  particularity  in  affirmative,  by  universality  in 
negative,  propositions.  But  why  the  quantification,  formal 
quantification,  should  be  thus  restricted  in  thought,  they  furnish 
us  with  no  valid  reason1."  — f 

§  10.     Mill's  own  theory,  which  may  be  called  the  Connota- 
tive  or  Attributive  Theory  of  Predication,  is  that  the  proposition     1 
'A  is  B'  expresses  a  certain  relation  between  the  attributes      \ 
connoted  by   'A'   and   {B'  respectively, — or,  more  properly,  a      \ 
certain  connection  or  relation  between  the  phenomena  on  which       I 
the  attributes  are  respectively  founded  and  through  which  thev        I 
are  known, — and  that  the  relation  expressed  by  it  is  that  of      j 
co-existence,  succession,  causation,  resemblance,  or  mere  exist-  S 
ence2.     Take,  for  example,  the  proposition  "All  men  are  mortal"  : 

ments  are  only  two,'  'the  categories  are  only  ten,'  'John  drinks  only 
water.'  (3)  Sometimes  the  particles  sole,  solely,  single,  alone, 
only,  &c.,  are  annexed  to  the  predicate  as  a  predesignation  tanta 
mount  to  'all' ;  as,  'God  is  the  single, — one,— alone,— only,— ex 
clusive, — adequate, — object  of  worship.'  " 

1  Hamilton's  Lectures,  Vol.  iv.  pp.  261 — 5. 

2  In  the  case  of  a  proposition  whose  subject  is  a  proper  name  and 
has,  therefore,  according  to  Mill,  no  signification  in  connotation,  the 
meaning  of  the  proposition,  according  to  him,  is,  that  the  attribute  or 
attributes  connoted  by  the  predicate  belong  to  the  individual  thing 
denoted  by  the  subject.    For  example,  the  proposition  "  Socrates  is  a 
philosopher"  means  that  the  attributes  of  being  a  philosopher  belong 
to  the  individual  denoted  by  the  proper  name  Socrates.    If  both  the 
subject  and  the  predicate  of  a  proposition  are  proper  names,  then, 
according  to  Mill,  Hobbes's  theory  is  a  sufficient  account  of  it:  as 
examples  of  such  propositions  he  gives : — '  Tully  is  Cicero,'  '  Hyde 
was  Clarendon,'  <fec.,  the  whole  meaning  of  such  propositions  is,  that 
the  predicate  is  a  name  or  meaningless  mark  for  the  same  thing  for 
which  the  subject  is  a  mark. 
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its  meaning  is  that  the  objects  denoted  by  the  subject  possess 
the  attributes  connoted  by  the  predicate.  The  objects  are  not, 
however,  individually  designated.  "  They  are  pointed  out  only 
by  some  of  their  attributes;  they  are  the  objects  called  'men,' 
that  is  possessing  the  attributes  connoted  by  the  term  'man,' 
and  the  only  thing  known  of  them  may  be  these  attributes; 
indeed  the  proposition  is  general,  and  the  objects  denoted  by  the 
subject  are,  therefore,  indefinite  in  number,  most  of  them  are  not 
known  individually  at  all.  The  assertion  is,  *  * 
therefore,  that  the  attributes  which  the  predicate  connotes  are 
possessed  by  each  and  every  individual  possessing  certain  other 
attributes,  that  whatever  has  the  attributes  connoted  by  the 
subject  has  also  those  connoted  by  the  predicate,  that  the  latter 
set  of  attributes  constantly  accompanies  the  former  set.  "What 
ever  has  the  attributes  of  man  has  the  attribute  of  mortality; 
mortality  constantly  accompanies  the  attributes  of  man1." 

To  the  objection  that  we  naturally  construe  the  subject  of  a 
proposition  in  its  extension,  and  the  predicate  in  its  intention, 
Mill  replies  that  "  though  it  is  true  that  we  naturally  construe 
the  subject  of  a  proposition  in  its  extension,  this  extension,  or, 
in  other  words,  the  extent  of  the  class  denoted  by  the  name  is 
not  apprehended  or  indicated  directly,  and  that  it  is  both  appre 
hended  and  indicated  solely  through  the  attributes." 

But  what  is  an  attribute  ?  "  Every  attribute,"  says  Mr  Mill, 
"is  grounded  on  some  fact  or  phenomenon,  either  of  outward 
sense  or  of  inward  consciousness ;  and  to  possess  an  attribute  is 
.another  phrase  for  being  the  cause  of,  or  forming  part  of,  the  fact 
or  phenomenon  upon  which  the  attribute  is  grounded2."  The 
proposition  'All  men  are  mortal,'  therefore,  really  means  that 
"wherever  the  various  physical  and  mental  phenomena  on  which 
the  attributes  of  'man'  are  grounded  are  all  found,  there  we 
have  assurance  that  the  other  physical  and  mental  phenomenon, 
called  death,  will  not  fail  to  take  place.  The  proposition  does 
not  affirm  when;  for  the  connotation  of  the  word  'mortal'  goes 

1  Mill's  Logic,  Vol.  i.  p.  109.  2  Ibid.  p.  109. 
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no  farther  than  to  the  occurrence  of  the  phenomenon  at  some 
time  or  other,  leaving  the  particular  time  undecided1."  The 
relation  asserted  here  between  the  two  sets  of  phenomena  is  one 
of  either  co-existence  or  succession.  Similarly  in  the  propositions 
'A  generous  person  is  worthy  of  honor,'  'Thoughtlessness  is 
dangerous,3  '  Prudence  is  a  virtue,'  the  relation  expressed  is  co 
existence  or  succession,  and  the  things  between  which  the  rela 
tion  exists  are  the  attributes  connoted  or  signified  by  the  subject 
and  the  predicate  of  the  proposition,  or  rather  the  phenomena 
and  actions  upon  which  they  are  grounded. 

Besides  co-existence  and  sequence  propositions  may  express 
causation  or  mere  existence,  as  in  the  case  of  noumena,  or  resem 
blance,  as  in  such  propositions  as  this,  'The  heat  of  to-day. is 
equal  to  the  heat  of  yesterday.'  These  relations  are  expressed 
not  only  between  phenomena,  but  also  between  noumena,  and 
between  phenomena  and  noumena.  The  relation  of  causation  is 
only  provisionally  recognized,  subject  to  the  analysis  of  it  under 
the  head  of  causation. 

Mill  thus  sums  up  the  result  of  his  investigation : — 
"Existence,  co-existence,  sequence,  causation,  resemblance, 
one  or  other  of  these  is  asserted  or  denied  in  every  proposition 
which  is  not  merely  verbal.  This  five-fold  classification  is  an 
exhaustive  classification  of  matters  of  fact,  of  all  things  that  can 
be  believed  or  tendered  for  belief;  of  all  questions  that  can  be 
propounded  and  all  answers  that  can  be  returned  to  them2."  On 
the  suggestion  of  Professor  Bain  that  co-existence  is  of  two 
kinds, — one  in  different  places  at  the  same  time,  and  the  other 
in  the  same  part  or  place,  as  the  co-existence  or  co-inherence  in 
every  atom  of  gold,  of  the  attributes  of  a  certain  specific  gravity, 
tenacity,  fusibility,  lustre,  colour,  &c.,  Mill  divides  all  co-existence 
and  succession  into  Order  in  Time  and  Order  in  Place,  the 
former  including  Bain's  Coinhering  Attributes.  Of  the  five 
classes  given  by  Mill,  Bain  adopts  only  three :— (1)  Co-existence, 
(2)  Succession,  including  Causation,  (3)  Equality  or  Inequality. 

1  Logic,  Vol.  i.  p.  110.  2  Ibid.  p.  11G. 
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§  11.  A  few  remarks  on  Mill's  Theory: — 
The  first  remark  to  be  made  on  Mill's  theory  is,  that  he  does 
not  show,  either  deductively  or  inductively,  either  from  the 
nature  of  relations  or  from  an  enumeration  of  them,  that  his 
five-fold  classification  is  an  exhaustive  one  ;  that  every  pos 
sible  relation  between  attributes  has  been  included  in  his 
list. 

«  The  second  remark  is,  that  Mill  does  not  give  a  sufficient 
•  I  |  account  of  the  meaning  of  those  propositions  which  he  calls 
\j  \  I  verbal.  By  calling  them  verbal,  a  name  not  without  a  touch  of 
»  contempt,  he  seems  to  consider  them  as  of  no  importance.  But 
they  are  as  important  as  those  which  he  calls  real  propositions. 
Kant  calls  the  two  classes  analytical  and  synthetical,  respectively, 
and  these  two  terms  seem  to  express  the  distinction  between 
them  much  better  than  Mill's  names.  What  is  the  meaning  of  a 
verbal  proposition1  even  on  Mill's  own  theory  ?  It  is  that  the 
connotation  ofjbhe  predicate  is  a  part  of  the  connotation  of  the 
subject,  that  is,  the  phenomena  on  which  the  attribute  signified 
by  the  predicate  is  grounded  are  a  part  of  the  phenomena  on 
which  the  attributes  connoted  by  the  subject  are  grounded.  The 
meaning  of  the  proposition  '  Man  is  rational,'  for  example,  is  that 
the  phenomena  on  which  the  attribute,  rationality,  is  grounded 
are  a  part  of,  or  included  in,  the  phenomena  on  which  the  attri 
butes  signified  by  the  term  *  man '  are  grounded.  Thus  it  would 
seem,  that,  to  the  five  heads  given  by  Mill,  a  sixth,  namely, 
inclusion  or  containing  of  attributes,  should  be  added.  This  last 
is  different  from  any  that  are  mentioned  by  Mill.  It  is  not  the 
V/  same  as  co-existence,  for  two  phenomena  or  attributes  may 
•  co-exist  without  one  forming  a  part  of  the  other.  .Thus  gravity 
and  inertia  co-exist,  but  one  is  not  contained  in  the  j)ther;  while 
animality  is  contained  in  humanity.  A  verbal  proposition  does 
not  merely  explain  the  meaning  of  a  name,  but  expresses,  like  a 
real  proposition,  a  relation  between  phenomena  or  attributes. 
The  relation  expressed  by  it  is  that  of  containing  or  inclusion. 
The  different  relations  between  phenomena  or  attributes  may  be 
thus  shown  in  a  tabular  view : — 

1  See  Appendix  F. 
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RELATIONS, 

Expressed  by  Ana-  Expressed  by  Synthetical 

lytical  propositions.  propositions. 

Co-existence,    Sequence,     Causation,     Existence,    Resemblance. 

When  both  the  subject  and  the  predicate  of  a  proposition  are 
taken  in  intension,  Hamilton  seems  to  recognize  only  one  relation 
between  them,  namely,  the  relation  of  containing  or  inclusion ; 
and  this  he  does  by  enlarging  the  intension  of  the  subject,  that 
is,  by  putting  into  it  all  that  is  known  of  the  thing  or  things 
denoted  by  the  subject.  Thus,  according  to  him,  all  judgments 
are  analytical  or  verbal,  the  attribute  signified  by  the  predicate 
being  a  part  of  the  intension  of  the  subject.  He  says  in  the 
Lectures,  Yol.  II.  p.  336,  quoting  with  approval  from  Crousary : — 

"  Every  time  we  judge,  we  compare  a  total  conception  with  a 
partial,  and  we  recognize  that  the  latter  really  constitutes  a  part 
of  the  former."  Again,  "when  we  judge,  we  must  have,  in  the 
first  place,  at  least  two  notions ;  in  the  second  place  we  compare 
these;  in  the  third,  we  recognize  that  the  one  contains  or  ex 
cludes  the  other ;  and  in  the  fourth,  we  acquiesce  in  the  recog 
nition."  "When  I  say,  'body  is  divisible,'  among  the  notions 
which  occur  in  forming  my  conception  of  body,  I  particularly 
attend  to  that  of  '  divisible,'  and  finding  that  it  really  agrees  with 
the  others,  I  judge  accordingly  that  the  body  is  divisible." 

Another  remark  suggested  by  Mill's  theory  is,  that  it  makes 
the  meaning  of  a  proposition  depend  upon  what  is  more  or  less 
variable,  indefinite,  and  uncertain.  Take,  for  example,  the  pro 
position  '  Man  is  mortal.'  According  to  Mill  its  meaning  is  that 
'mortality'  co-exists  with  'humanity,'  that  whatever  has  the 
attribute  '  humanity '  has  the  attribute  '  mortality.'  Now,  what 
is  meant  by  '  humanity '  1  What  are  the  essential  elements  of 
it  ?  Is  it  possible  to  give  a  final  definition  of  it  1  If  not,  how 
am  I  to  know  what  does  and  what  does  not  possess  it  ?  Again, 
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the  connotation  of  the  term  '  man '  is  not  the  same  to  all  persons, 
being  different  to  different  classes  according  to  the  kind  and 
degree  of  their  education  and  experience.  Nor  is  it  anything 
constant  and  fixed.  On  the  contrary,  it  must  vary  with  the 
progress  in  our  knowledge  of  man  in  all  his  aspects.  Or  take  the 
proposition  'All  material  bodies  gravitate.'  Its  meaning,  accord 
ing  to  Mill,  is  that  whatever  has  the  attribute  of  a  'material 
body '  has  also  the  attribute  of  '  gravitating.'  Now,  what  are  the 
attributes  of  a  material  body  ?  How  am  I  to  know  whether  a 
particular  body  is  material  or  not?  Is  the  luminiferous  ether 
(the  medium  of  light),  for  example,  material  ?  Thus  the  conno 
tation  of  terms  being  variable  and  uncertain,  the  meaning  of  a 
proposition,  on  Mill's  theory,  must  partake  of  its  uncertainty, 
variability,  and  indenniteness. 

The  last  remark  that  I  will  make  on  Mill's  theory  is  con 
nected  with  the  import  or  real  meaning  of  a  term,  and  should, 
perhaps,  have  been  made  first.  In  the  chapter  on  Terms,  Mill 
says  that  a  common  or  general  term  directly  signifies  objects  or 
things,  and  implies  or  indirectly  signifies  attributes;  so  the 
connotation  of  a  term  is  taken  in  that  chapter  to  be  its  implied 
or  indirect  meaning,  and  its  denotation  the  direct  or  explicit 
meaning1.  But  in  his  theory  of  the  Proposition,  the  former  is 
taken  as  the  direct  or  essential  meaning,  while  the  latter  is 
entirely  passed  over.  Consistency  seems  to  require  that  Mill 
should  have  regarded  the  connotative  or  rather  attributive  mean 
ing  of  a  term  as  its  direct  and  explicit  meaning,  and  the  denota 
tive  meaning  as  indirect  and  implicit. 

§  12.  From  what  we  have  given  above  of  the  views  of  Logicians, 
it  is  evident  that  they  differ  (1)  as  to  the  relation  of  A  and  B 
(subject  and  predicate)  and  (2)  as  to  the  way  in  which  A  and  B 
are  to  be  interpreted  (that  is,  the  meaning  of  subject  and  pre 
dicate). 

1  Mill's  Logic,  Vol.  i.  pp.  31,  32. — "A  connotative  term  is  one 
which  denotes  a  subject,  and  implies  an  attribute,"  p.  31.  Again, 
"The  name  is,  therefore,  said  to  signify  the  subjects  directly,  the 
attributes  indirectly,  &c.,"  p.  32. 
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As  regards  the  first  point,  Hamilton,  for  instance,  recognizes 
the  relation  of  containing  or  not-containing  (inclusion  or  exclu 
sion)  either  in  the  quantity  of  extension  or  in  the  quantity  of 
comprehension,  arising  from  the  '  relation  of  congruence  or  con- 
fliction.'  Mansel  holds  that  the  two  sets  of  attributes  expressed 
by  A  and  B  must  be  capable  of  existing  together  in  some  possible 
object  of  intuition,  that  is,  the  relation  of  A  and  B  is  that  of 
compatibility  or  incompatibility.  According  to  Ueberweg  the 
relation  of  A  and  B  must  correspond  to  an  objective  relation, 
that  is,  to  a  relation  really  existing  among  things.  Martineau 
recognizes  the  relation  of  substance  and  attribute,  and,  also,  the 
relations  of  time  and  space,  of  cause  and  effect,  and  of  resem 
blance  and  difference.  Mill  gives  the  relations  expressed  by  all 
propositions  under  five  heads  :  (1)  Existence,  (2)  Co-existence, 
(3)  Succession,  (4)  Causation,  (5)  Eesemblance.  Bain  includes 
all  under  three  classes,  (1)  Co-existence,  (2)  Succession,  (3) 
Equality  or  Inequality. 

The  different  views  arising  from  difference  on  the  second 
point,  namely,  the  way  in  which  A  and  B  are  interpreted  by 
Logicians,  may  be  noted  as  follows  : — (1)  The  Ordinary  or  Pre 
dicative  View  in  which  A  is  taken  in  denotation  (or  extension) 
and  B  in  connotation  (or  comprehension),  and  the  relation  of  A 
and  B  is  that  of  subject  and  attribute.  "  The  light,"  says  Dr 
Venn,  "  in  which  a  proposition  has  to  be  consistently  interpreted 
on  this  view  is  that  of  predication.  We  distinguish  between 
subject  and  attribute  here,  and  we  assert  that  a  given  subject 
does  or  does  not  possess  certain  attributes1."  Of  the  four  forms 
A,  E,  I,  0,  arising  from  this  view  of  propositions,  Dr  Venn  says, 
"  These  forms  appear  to  be  naturally  determined  by  the  ordinary 
needs  of  mankind,  and  the  ordinary  pre-logical  modes  of  express 
ing  those  needs;  all  that  Logic  has  done  being  to  make  them 
somewhat  more  precise  in  their  signification  than  they  conven 
tionally  are2."  Again,  "As  just  remarked,  these  forms  of  propo 
sition  certainly  seem  to  represent  the  most  primitive  and  natural 

1  Symbolic  Logic,  p.  3.  2  Ibid.  p.  3. 
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modes  in  which  thought  begins  to  express  itself  with  ac 
curacy1." 

According  to  this  view,  all  relations  expressed  by  propositions 
may  be  reduced  to  the  single  type  of  the  relation  of  subject  and 
attribute.  The  subject  of  a  proposition  may  be  anything  that 
can  possess  an  attribute  or  attributes.  It  may  be  a  substance,  a 
phenomenon,  or  an  attribute.  The  predicate  of  a  proposition  is 
an  attribute;  and  even  when  the  predicate  is  a  concrete  term, 
the  term  is  interpreted  in  its  connotation  (or  comprehension). 

This  view  of  Propositions  does  not  ignore  the  relations  of 
space  and  time,  of  cause  and  effect,  of  resemblance  and  difference, 
expressed  by  many  propositions;  but  it  holds  that,  for  logical 
purposes,  they  may  all  be  reduced  to  the  relation  of  subject  and 
attribute.  Some  Logicians  holding  this  view  so  far  as  a  certain 
class  of  propositions,  namely,  those  expressing  the  relation  of 
substance  and  attribute,  are  concerned,  maintain  that  the  other 
relations,  such  as  those  of  time  and  space,  of  cause  and  effect,  of 
resemblance  and  difference,  can  not,  or  should  not,  be  reduced  to 
the  single  type  of  subject  and  attribute.  According  to  them, 
there  are  different  classes  of  propositions  founded  upon  different 
categories  of  thought  and  giving  rise  to  distinct  types  of  rea 
soning2. 

1  Symbolic  Logic,  p.  4. 

2  The  relation  of  subject  and  attribute  is  also  called  the  relation 
of  substance  and  attribute.    For  the  purposes  of  this  work  it  is 
not  necessary  to  inquire  into  the  nature  of  this  relation,  or  into  the 
meaning  of  Subject,   Substance,  Thing,  or  Attribute,  or  to   discuss 
the  question  as  to  whether  an  attribute  possessing  attributes  becomes  a 
substance  (or  thing),  or  remains  an  attribute.     For  the  Predicative 
view,  it  is  sufficient  if  propositions  expressing  other  relations  can,  in 
some  way,  be  understood  to   express  the  relation  of  subject  and 
attribute;   and  this  may  be  done  in  the  following  manner: — The 
proposition  "A  is  equal  to  B,"  for  example,  expressing  the  relation  of 
Equality,  means,  according  to  this  view,  that  the  attribute  of  being 
equal  to  B  is  possessed  by  A,  whether  A  and  B  be  tbings  or  attributes; 
the  proposition  "A  is  the  cause  of  B,"  expressing  the  relation  of 
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(2)  The  Denotative  View,  in  which  both  A  and  B  are  taken 
in  denotation  (or  extension).     This  view  includes  (a)   Hobbes' 
View,  (6)  the  Class  View,  in  which  the  class  or  group  of  things 
denoted  by  A  is  included  in  the  class  or  group  of  things  denoted 
by  B,  and  (c)  the  Equational  View,  in  which  the  things  denoted 
by  A  are  the  same  as  those  denoted  by  B. 

(3)  The  Connotative  or  Attributive  View,  in  which  both  A 
and  B  are  taken  in  connotation,  and  the  relation  expressed  by 
the  proposition  is  variable  and  depends  on  the  nature  of  A  and 
B.     Mill  adopts  this  view,  and  gives,  as  we  have  seen,  the  funda 
mental  relations  or  matters  of  fact  expressed  by  real  propositions 
under  five  heads : — (1)  Existence,  (2)  Order  in  time,  (3)  Order  in 
place,  (4)  Causation,  and  (5)  Eesemblance  (see  p.  103).     But,  for 
the  purposes  of  Syllogistic  Logic,  he  gives  also  a  general  ex 
pression  for  it.     "This,  then,"  he  says,  "is  the  theory  of  the 
Import  of  Propositions,  reduced  to  its  ultimate  elements:   but 
there  is  another  and  a  less  abstruse  expression  for  it,  which, 
though  stopping  short  in  an  earlier  stage  of  the  analysis,  is 
sufficiently  scientific  for  many  of  the  purposes  for  which  such  a 
general  expression  is  required.     This  expression  recognises  the 
commonly  received  distinction  between  subject  and  attribute, 
and  gives  the  following  as  the  analysis  of  the  meaning  of  propo 
sitions  : — Every  proposition   asserts,   that   some    given   subject 
does  or  does  not  possess  some  attribute ;  or  that  some  attribute 
is  or  is  not  (either  in  all  or  in  some  portion  of  the  subjects 
in  which  it  is  met  with)  conjoined  with  some  other  attribute.1" 

(4)  The  Denotative- Connotative  View,  in  which  A  and  B  are 
taken  both  in  denotation  (or  extension)  and  in  connotation  (or 
comprehension),  and  the  relation  of  A  and  B  is  a  twofold  one. 
Hamilton,  for  instance,  holds  that  when  both  A  and  B  are  taken 
in  extension,  A  is  contained  in  B,  and  that  when  both  A  and  B 
are  taken  in  comprehension,  B  is  contained  in  A. 

Cause  and  Effect,  means,  according  to  this  view,  that  the  attribute  of 
being  the  cause  of  B  is  possessed  by  A  whatever  A  and  B  may  be. 

1  Mill's  Logic,  Vol.    i.   p.   180.    See  below  Appendix  A,  Mill's 
Canons,  pp.  282—284. 
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There  is  another  point  on  which  Logicians  differ  in  their 
views  of  the  Proposition.  It  is  connected  with  the  different 
views  which  they  take  of  Logic  as  a  science.  The  different 
views  of  the  Proposition  arising  from  difference  on  this  point 
may  be  noted  as  follows : — 

(1)  The  Conceptualist  or  Subjective  View,  in  which  both  A 
and  B   are   concepts    not    necessarily  corresponding  to  really 
existing  things,  but  true  of  possible  things,  that  is,  of  things  that 
may  be  realised  in  Thought. 

(2)  The  Materialist  or  Objective  View,  in  which  both  A  and 
B  are  concepts  corresponding  to  really  existing  things,  and  the 
relation  of  A  and  B  is  a  relation  of  concepts  corresponding  to  a 
relation  of  things :  e.  g.  Ueberweg's  view. 

(3)  There  is  another  view  which  is  usually  identified  with 
the  second  view,  but  which  should  be  distinguished  from  it.     I 
mean  the  view  according  to  which  A  and  B   stand  for  really 
existing  things,  and  the  relation  of  A  and  B  is  a  relation  of 
things :  e.  g.  Spencer's  view. 

Mill,  in  his  Examination  of  Hamilton's  Philosophy,  holds  the 
second  view ;  but  in  his  System  of  Logic  he  very  nearly  gives  it 
up  and  passes  on  to  the  third  view.  Among  English  Logicians 
he  seems  to  occupy  an  intermediate  position  between  subjective 
or  conceptualist  Logicians,  represented  by  Hamilton  and  Mansel, 
and  objective  Logicians,  represented  by  Mr  Spencer  and  Mr 
Carveth  Read. 

The  difference  between  the  second  and  the  third  view,  is  that, 
according  to  the  former,  the  two  terms  of  a  proposition  are  two 
concepts  corresponding  to  really  existing  things,  while,  according 
to  the  latter,  the  two  terms  are  really  existing  things  or  phe 
nomena  themselves.  The  upholders  of  the  second  view  treat  in 
Logic  of  the  forms  and  relations  of  Thought  as  corresponding  to 
the  forms  and  relations  of  Things,  while  the  upholders  of  the 
third  view  treat  of  the  forms  and  relations  of  things  themselves1. 

1  See  Appendix  E,  "The  Nature  and  Province  of  Objective 
Logic." 
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THE  MEANING  AND  KEPRESENTATION  OF  A,  E,  I,  0  BY 
DIAGRAMS. 

§  1.    A  STANDS  for  any  Universal  Affirmative  proposition  of 


A,  2. 


the  type  *  All  A  is  B.'  It  may 
be  represented  by  the  two 
diagrams,  A,  1,  and  A,  2. 
According  to  the  ordinary  or 
predicative  view  of  proposi 
tions,  the  meaning  of  A  is 
that  the  attribute  connoted  by 
'B'  belongs  to  all  the  things 
or  objects  denoted  by  'A,'  and 
the  implication  is  that  it  may  or  may  not  belong  to  any  other 
things.  The  diagrams  represent  this,  thus, — the  circle  A  stands 
for  the  things  denoted  by  the  term  A,  and  the  circle  B  for  the 
cases  in  which  the  attribute  connoted  by  the  term  B  occurs ;  the 
first  diagram  shows  that  these  cases  are  more  numerous  than 
the  things,  and  the  second  shows  that  the  two  are  equal.  The 
meaning  of  the  proposition  will  be  represented  by  one  or  other 
of  the  two  diagrams. 

According  to  the  denotative  view  of  propositions,  the  meaning 
of  A  is  that  the  whole  of  the  class  denoted  by  the  term  A  is 
included  in  the  class  denoted  by  the  term  B,  or  that  the  former 
is  co-extensive  with  the  latter.  And  this  is  shown  by  the 
diagrams, — in  the  first,  the  whole  of  the  class  A  is  a  part  of  the 
class  B,  and  in  the  second,  the  two  classes  coincide.  The  mean- 
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ing  of  the  proposition  will  be  represented  by  one  or  other  of  the 
two  diagrams. 

According  to  the  connotative  view  of  propositions,  the  mean 
ing  of  A  is  that  the  attribute  connoted  by  *  B '  accompanies  the 
attribute  connoted  by  '  A '  in  every  case,  that  is,  wherever  the 
latter  is,  there  the  former  is.  The  diagrams  may  be  understood 
to  represent  this,  thus, — the  first  shows  that  the  cases  in  which 
the  attribute  connoted  by  A  occurs  are  a  part  of,  or  are  less 
numerous  than,  the  cases  in  which  the  attribute  connoted  by  B 
occurs ;  the  second  shows  that  the  two  classes  of  cases  coincide 
or  are  equal  in  number. 

Thus,  on  all  the  three  views,  A  can  be  represented  by  these 
two  diagrams.  On  each  of  them,  the  subject  of  A  is  always 
taken  in  its  whole  extent,  while  the  predicate  is  always  taken  in 
a  partial  and  sometimes  also  in  its  total  extent.  This  is  plainly 
the  case  on  the  first  and  second  views.  On  the  third,  too,  this  is 
the  case,  because  in  all  cases  the  attribute  connoted  by  A  is 
accompanied  by  the  attribute  connoted  by  B.  This  fact  is  what 
is  meant  by  saying  that,  in  an  A  proposition,  the  subject  is  distri 
buted,  and  the  predicate  undistributed.  By  the  extent  of  an  attri 
bute  is  meant  the  number  of  cases  in  which  it  occurs. 

§  2.  E  stands  for  any  Universal  Negative  proposition  of  the 
type  'No  A  is  B.3  It  is  repre 
sented  by  the  following  diagram. 
The  meaning  of  the  diagram  is  dif 
ferent  on  the  different  views  of  pro 
positions. 

On  the  first  view,  the  circle  A 
stands  for  the  things  denoted  by 
the  term  A ;  and  the  circle  B  for  the  cases  in  which  the  attribute 
connoted  by  the  term  B  occurs ;  and  the  diagram  shows  that  the 
one  set  is  quite  distinct  from  the  other, — that  the  attribute 
connoted  by  B  does  not  in  any  case  belong  to  any  of  the  things 
denoted  by  A. 

On  the  second  view,  the  two  circles  A,  B  stand  for  two  classes 
denoted  respectively  by  A  and  B ;  and  the  diagram  shows  that 
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the  one  class  is  entirely  excluded  from  the  other,  that  the  things 
denoted  by  B  are  quite  distinct  from  those  denoted  by  A. 

On  the  third  view,  the  circle  A  stands  for  the  cases  in  which 
the  attribute  connoted  by  A  occurs,  and  the  circle  B  for  the 
cases  in  which  the  attribute  connoted  by  B  occurs;  and  the 
diagram  shows  that  the  two  sets  do  not  coincide,  even  in  a  single 
instance. 

On  all  the  three  views,  then,  the  diagram  represents  the 
meaning  of  an  E  proposition,  and  shows  that  both  A  and  B  are 
taken  in  their  entire  extent,  or  in  all  cases  wherever  they  are 
found.  This  last  fact  is  what  is  meant  by  saying  that  both  the 
subject  and  the  predicate  of  an  E  proposition  are  distributed. 

§  3.  I  stands  for  any  Particular  Affirmative  proposition  of 
the  form  '  Some  A  is  B.'  The  meaning  of  '  some  '  in  logical  pro 
positions,  as  we  have  already  noted,  is  '  not  none,7  '  at  least  one.3 
It  does  not  mean  a  part  only.  Its  universal  and  necessary 
meaning  is,  at  least  one  ;  but  it  does  not  necessarily  exclude  the 
rest.  It  may  mean  '  many,'  '  most,3  '  nearly  the  whole,3  and  does 
not  exclude  '  the  whole  '  or  '  all.3  In  accordance  with  this  signi 
fication  of  the  word  '  some,3  the  proposition  '  Some  A  is  B  '  is 
represented  by  the  following  four  diagrams,  each  of  which  shows 
that  at  least  one  A  is  B. 


On  the  first  view  the  meaning  of  I  is  that  at  least  one 
thing,  and  that,  it  may  be,  every  thing,  denoted  by  A,  has  the 
attribute  connoted  by  B  ;  and  this  is  represented  by  the  diagrams 
thus  :—  each  of  them  shows  that  at  least  one  thing  or  a  part  of 
the  things  coincides  with  the  cases,  while  two  of  them  (I,  3  and 
1,  4)  show  also  that  the  whole  of  A  may  coincide  with  B. 

On  the  second  view  the  meaning  of  I  is  that  at  least  one 
thing,  and  that,  it  may  be,  every  thing  denoted  by  A,  is  included 

K-  8 
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in  the  class  denoted  by  B ;  and  this  is,  as  in  the  preceding  case, 
represented  by  the  diagrams. 

On  the  third  view  the  meaning  of  I  is  that  in  at  least  one 
case,  and  that,  it  may  be,  in  every  case,  in  which  the  attribute 
connoted  by  A  occurs,  there  occurs  the  attribute  connoted  by 
B;  and  this  is,  as  in  the  preceding  cases,  represented  by  the 
diagrams. 

On  all  the  views,  both  the  subject  and  the  predicate  are 
always  taken  in  a  partial  extent,  and  sometimes  also  in  the 
whole  of  their  extent.  This  fact  is  what  is  meant  by  saying  that 
both  the  subject  and  the  predicate  of  an  I  proposition  are  undistri 
buted. 

§  4.  0  stands  for  any  Particular  Negative  proposition  of  the 
form  '  Some  A  is  not  B.'  In  accordance  with  the  logical  meaning 
of  the  word  *  some,3  as  given  above,  it  is  represented  by  the 
following  three  diagrams,  each  of  which  shows  that  at  least  one 
A  is  not  B, 

On  the  first  view,  the  meaning  of  0  is  that  at  least  one  thing, 
and  that,  it  may  be,  every  thing,  denoted  by  A,  has  not  the 

0,  1.  0,  2.  0,  3. 


attribute  connoted  by  'B,5 — that  all  the  cases  in  which  the 
attribute  occurs  are  excluded  from  at  least  one  thing,  and,  it  may 
be,  from  every  thing,  denoted  by  A. 

On  the  second  view  the  meaning  is,  that  at  least  one  thing, 
and  that  it  may  be  every  thing,  denoted  by  'A'  does  not  belong 
to  the  class  denoted  by  '  B ' ;  that  the  whole  of  the  latter  class  is 
excluded  from  at  least  one,  and  it  may  be  from  every,  individual 
of  the  former. 

On  the  third  view  the  meaning  is,  that  in  at  least  one  case, 
and  that  it  may  be  in  every  case,  in  which  the  attribute  connoted 
by  'A'  occurs,  the  attribute  connoted  by  'B'  does  not  occur, 
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that  every  case  of  the  latter  is  excluded  from  at  least  one  case, 
and  it  may  be  from  every  case,  of  the  former. 

On  all  the  views,  'B'  is  always  taken  in  its  entire  extent,  'A' 
always  in  a  part,  and  sometimes  also  in  the  whole  of  its  extent. 
This  fact  is,  what  is  meant  by  saying  that  the  predicate  of  an 
0  proposition  is  distributed  and  the  subject  undistributed. 

§  5.  Eecapitulation. — Eepresenting  'A3  and  {B,J  the  subject 
and  the  predicate  of  a  proposition,  by  two  circles,  and  the  copula, 
by  the  mutual  position  or  relation  of  the  two  circles,  A  is  repre 
sented  by  the  two  diagrams  (1)  and  (2), 


3 


E  by  the  single  diagram  (3), 


I  by  the  four  diagrams  (4),  (5),  (6),  and  (7), 

(4)  (5)  (6)  (7) 


w 
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and  0  by  the  three  diagrams  (8),  (9),  and  (10). 

(8)  (9)  (10) 


On  a  comparison  of  these  diagrams,  it  will  be  seen  that  (1) 
and  (6),  (2)  and  (7),  (3)  and  (10),  (4)  and  (8),  (5}  and  (9)  are 
identical,  and  that  there  are  altogether  five  fundamental  dia 
grams.  To  help  the  memory  of  the  student,  these  five  diagrams 
are  given  below  in  a  definite  order ; — 

1st.          2nd.  3rd.  4th.  5th. 


These  diagrams  will  be  henceforth  called  the  1st,  2nd,  3rd, 
4th,  and  5th  respectively,  and  the  student  is  advised  to  remember 
their  respective  numbers.  A  is  represented  by  the  1st  and  2nd, 
E  by  the  4th,  I  by  the  1st,  2nd,  3rd,  and  5th,  and  0  by  the  3rd, 
4th,  and  5th. 

The  subject  of  A  is  distributed,  and  the  predicate  undis 
tributed.  Both  the  subject  and  predicate  of  E  are  distributed. 
Both  the  subject  and  predicate  of  I  are  undistributed.  The 
predicate  of  O  is  distributed,  and  the  subject  undistributed. 
That  is,  only  universal  propositions  distribute  their  subjects,  and 
only  negative  propositions  distribute  their  predicates. 

§  6.  Exercises  on  the  meaning  and  representation  of  propositions 
by  diagrams. 

I.  Show  how  the  four  prepositional  forms — viz.,  A,  E,  I,  and  0 
— may  be  represented  by  diagrams. 

II.  Draw  the  five  fundamental  diagrams  representing  all  propo 
sitions  in  their  proper  order,  and  state  which  of  them  represent  A, 
which  E,  which  I,  and  which  0  respectively. 
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• 

III.  Which  of  the  four  prepositional  forms— A,  E,  I,  and  0 — may 
be  represented  by  the  1st,  which  by  the  2nd,  which  by  the  3rd,  which 
by  the  4th,  and  which  by  the  5th  diagram  ? 

IV.  Name  the  diagrams  which  represent  A,  E,  I,  and  0  respec- 
. tively. 

V.  Eepresent  each  of  the  following  propositions  by  its  appropriate 
diagrams,  and  state  its  meaning  according  to  the  various  theories  of 
predication  and  of  the  import  of  propositions : 

1.  All  men  are  rational. 

2.  All  men  are  fallible. 

3.  Some  men  are  rich. 

4.  Some  elements  are  not  metals. 

5.  Rain  is  produced  by  clouds. 

6.  Some  plants  have  flowers. 

7.  All  material  bodies  are  extended. 

8.  No  man  is  perfect. 

9.  All  metals  are  elements. 

10.  All  sensations  are  feelings. 

11.  Material  bodies  gravitate. 

12.  Silver  is  white. 

13.  Water  boils  at  100° C.  under  a  pressure  of  760  m.m. 

14.  Heat  expands  bodies. 

15.  Friction  produces  heat. 


PART  III. 
REASONING  OR  INFERENCE. 

CHAPTER    I. 

THE  DIFFERENT  KINDS  OF  SEASONING  OR  INFERENCE. 

A  Reasoning  is  the  act  of  the  mind  by  which  we  pass  from 
one  or  more  given  judgments  to  another  following  from  them. 
When  we  pass  from  one  judgment  to  another  different  from  it, 
but  contained  in,  or  directly  implied  by  it,  the  reasoning  is  called 
Immediate.  When  we  pass  from  two  or  more  judgments  to 
another  different  from  any  of  them,  but  justified  by  all  of  them 
jointly,  the  reasoning  is  called  Mediate.  The  new  judgment,  or 
the  judgment  obtained  from  the  given  judgment  or  judgments,  is 
called  the  Conclusion,  and  the  given  judgment  or  judgments,  the 
Premiss  or  Premisses.  If  the  conclusion  be  not  more  general 
than  either  of  the  premisses  in  a  mediate  reasoning,  the  reasoning 
is  called  Deductive.  If  the  conclusion  be,  on  the  other  hand, 
more  general  than  any  of  the  premisses,  the  reasoning  is  called 
Inductive.  In  Deductive  Reasoning  the  conclusion  is  a  develop 
ment  of  what  is  contained  in,  or  implied  by,  the  premisses.  In 
Inductive  Reasoning  the  conclusion  contains  or  implies  more 
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than  what  is  contained  in  or  implied  by  any  or  all  of  the  pre 
misses.     Thus  we  get  the  following  kinds  of  reasoning : — 

REASONING 


Immediate  Mediate 


Medn 


Deductive  Inductive 

Are  there  also  two  kinds,  Deductive  and  Inductive,  under 
Immediate  Inference?  Immediate  Seasoning,  as  it  is  usually 
treated  of,  is  all  Deductive, — that  is,  in  no  case  is  the  conclusion 
more  general  than  the  premiss.  But  if  we  define  Immediate 
Reasoning  as  a  reasoning  in  which  a  judgment  is  obtained  from 
another  judgment,  it  is  evident,  that  the  former  may  be  more 
general  as  well  as  less  general  than  the  latter.  If  the  conclusion 
be  more  general,  the  reasoning  should  certainly  be  called  Induc 
tive.  If,  for  example,  we  could,  in  any  case,  draw  the  general 
conclusion  from  a  single  instance, — that  is,  from  a  single  judg 
ment  or  proposition — the  reasoning,  in  that  case,  would  be 
Immediate,  as  consisting  of  a  single  premiss  only,  and  should  be 
called  Inductive,  as  leading  to  a  conclusion  more  general  than 
the  premiss. 

In  Deductive  Logic,  however,  all  immediate  reasoning  and  all 
mediate  reasoning  are  deductive,  and  the  following  classification 
is,  therefore,  preferable : — 

REASONING 


Deductive  Inductive 

I 


Immediate  Mediate 


Syllogistic  Non-Syllogistic : 

e.g.,  certain  mathe 
matical  deductive 
reasonings. 
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Eeasoning  is  either  Inductive  or  Deductive.  The  latter  is 
again  either  (1)  Immediate,  or  (2)  Mediate,  according  as  the 
conclusion  follows  from  one  premiss  or  from  more  than  one.  A 
Mediate  Deductive  Seasoning  is  called  a  Syllogism,  when  it  con 
forms  to  the  axiom  called  Dictum  de  omni  et  nullo, — "  Whatever 
is  affirmed  or  denied  of  a  class  distributively,  may  be  affirmed  or 
denied  of  any  thing  belonging  to  that  class,"  or  to  some  similar 
axiom  or  axioms.  It  may  be  called  Mathematical,  when  it  con 
forms  to  some  one  or  other  of  the  axioms  in  mathematics,  such 
as  (1)  that  things  which  are  equal  to  the  same  thing  are  equal  to 
one  another,  (2)  that  the  sums  of  equals  are  equal,  (3)  the  prin 
ciple  or  axiom  called  Argumentum  a  fortiori,  that  'a  thing  which 
is  greater  than  a  second,  which  is  greater  than  a  third,  is  greater 
than  the  third.'  The  subdivisions  of  the  other  main  division 
cannot  be  discussed  in  this  book. 

A  Seasoning,  regarded  objectively >  is  the  inference  of  a  relation 
from  one  or  more  given  relations  among  things  and  attributes. 
When  a  general  or  universal  relation  is  inferred  from  one,  a  few, 
or  many  particular  relations,  the  reasoning  or  inference  is  Induc 
tive.  When  the  relation  inferred  is  not  more  general  than  the 
given  relation  or  relations,  and  is,  in  fact,  contained  in,  or  implied 
by,  the  latter,  the  reasoning  or  inference  is  called  Deductive.  It 
is  Immediate  when  the  inference  is  drawn  from  one  given  relation 
or  premiss,  and  Mediate  when  drawn  from  more  than  one.  The 
word  inference,  it  should  be  noted,  has,  at  least,  three  meanings : — 
(1)  the  process  of  reasoning,  (2)  the  product  of  reasoning  con 
sisting  of  the  premisses  and  the  conclusion,  and  (3)  the  conclusion 
only.  We  have  here  used  the  word  in  the  second  sense,  but  it  is 
frequently  used  in  the  first,  and  more  frequently  in  the  third. 

A  reasoning,  expressed  in  language,  is  called  an  Argument. 
There  are  thus  as  many  kinds  or  varieties  of  the  latter  as  there 
are  of  the  former.  The  simplest  form  of  argument  corresponding 
to  the  simplest  form  of  reasoning,  namely,  Immediate,  consists  of 
two  propositions, — the  premiss  and  the  conclusion.  A  Mediate 
deductive  reasoning  gives  rise  to  an  argument  consisting  of  more 
than  two  propositions,  namely,  the  premisses  and  the  conclusion. 
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An  Inductive  reasoning  gives  rise  to  an  argument  consisting  of 
many  propositions,  namely,  the  particular  instances  constituting 
the  data,  and  the  general  conclusion  justified  by  them.  The 
word  '  argument '  also  denotes  a  series  of  reasonings  advanced  to 
establish  a  certain  conclusion. 

It  should  be  carefully  noted  that  so  far  as  Logic  is  concerned 
with  reasoning,  it  treats  of  the  principles  of  correct  reasoning, 
and  lays  down  the  conditions  to  which  reasoning  must  conform 
in  order  that  it  may  be  valid.  It  is  no  part  of  Logic  to  give  an 
account  of  the  various  processes  according  to  which  men  do  or 
may  reason,  but  of  those  according  to  which  they  ought  to  reason, 
and  must  reason  if  their  reasonings  are  to  be  valid.  The  former 
is  the  business  of  the  science  of  Psychology,  the  latter  only  is  the 
business  of  Logic1. 

Examples  of  Different  Kinds  of  Reasoning  or  Inference. 
I.    DEDUCTIVE. 
i.    Immediate. 

1.  All  men  are  mortal, 

.•.     Some  mortal  beings  are  men. 

2.  No  man  is  perfect, 

.'.     All  men  are  imperfect. 

ii.     Mediate. 
A. — Syllogistic. 

3.  All  men  are  fallible, 
All  prophets  are  men ; 

.•.    All  prophets  are  fallible. 

1  No  attempt  is  made  here  to  give  an  exhaustive  account  of  all  the 
processes  of  reasoning  either  from  the  psychological  or  from  the  logical 
point  of  view.  In  this  chapter,  the  subject  is  treated  for  the  purposes 
of  this  work.  There  is  great  diversity  of  view  among  Logicians  (1)  as 
to  the  nature  of  reasoning  or  inference, — as  to  what  is  and  what  is  not 
inference,  and  (2)  as  to  its  fundamental  kinds  and  varieties.  The 
theory  of  Reasoning  and  Inference,  like  the  theory  of  Predication  and 
of  the  Import  of  Propositions,  is  a  most  important  subject  in  Logic 
and  Psychology,  and  would  demand  a  thorough  treatment  in  a  com 
plete  treatise  on  Logic. 
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4.  No  man  is  perfect, 

All  philosophers  are  men  ; 
.•.    No  philosopher  is  perfect. 

5.  All  metals  are  elements, 
Gold  is  a  metal ; 

.*.     Gold  is  an  element. 

B.—Non- Syllogistic. 
e.g..  Mathematical. 

6.  A  is  equal  to  B, 
C  is  equal  to  B ; 

.•.    A  is  equal  to  C. 

7.  A  is  greater  than  B, 
B  is  greater  than  C ; 

.•.    A  is  greater  than  C. 

8.  A  is  less  than  B, 
B  is  less  than  C ; 

.*.    A  is  less  than  C. 

9.  A  is  a  part  of  B, 
B  is  a  part  of  C ; 

.-.    A  is  a  part  of  C. 
10.  A  is  equal  to  B, 

C  is  equal  to  D ; 
.-.     A  +  C  is  equal  toB  +  D. 

Mathematical  reasonings  are  usually  regarded  as  valid,  if  they 
conform  to  the  axioms  of  mathematics.  By  taking  the  axioms 
as  major  premisses,  and  the  data  of  the  reasonings  as  minor 
premisses,  they  may,  however,  be  reduced  to  the  syllogistic  form. 
Examples  6  and  7  given  above  may  be  stated  syllogistically  as 
follows  :— 

6.  Things  which  are  equal  to  the  same  thing  are  equal  to  one 
another;  the  two  things  A  and  C  are  equal  to  the  same  thing  (B); 
therefore  the  two  things  A  and  C  are  equal  to  one  another. 

7.  A  tlu'ng  which  is  greater  than  a  second,  which  is  greater  than 
a  third,  is  greater  than  the  third;  the  thing  A  is  greater  than  a  second 
(B),  which  is  greater  than  a  third  (C) ;  therefore  the  thing  A  is  greater 
than  the  third  (C). 
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Similarly,  other  mathematical  reasonings  may  be  reduced  to 
fully-expressed  syllogisms. 

II.    INDUCTIVE. 

1.  Air  expands  by  heat, 
Water  expands  by  heat, 
Mercury  expands  by  heat, 
Copper  expands  by  heat, 
Gold  expands  by  heat ; 

.*.    All  material  bodies  expand  by  heat. 

2.  Water  is  solidified  by  cold, 
Mercury  is  solidified  by  cold, 
Cocoanut  oil  is  solidified  by  cold ; 

.•.    All  liquids  are  solidified  by  cold. 

3.  The  friction  of  the  palms  of  our  hands  against  each 

other  produces  heat, 
The  friction  of  two  pieces  of  wood  produces  heat, 

&c.,  &c.,  &c. ; 

.•.    The  friction  of  all  material  bodies  produces  heat. 

4.  Many  men  whom  I  knew  have  died, 
All  the  men  in  the  past  ages  have  died  ; 

.-.     All  men  will  die. 

5.  The  three  angles  of  this  triangle  are  together  equal  to 

two  right  angles ; 

.*.    The  three  angles  of  any  triangle  are  together  equal  to 
two  right  angles. 

6.  These  two  straight  lines  cannot  inclose  a  space, 
.•.    No  two  straight  lines  can  inclose  a  space. 

7.  An  equilateral  triangle  can  be  constructed  upon  this 

finite  line, 

.-.    An  equilateral  triangle  can  be  constructed  upon  any 
finite  line. 

Inductive  reasonings  conform  to  the  canons  and  rules  of 
Induction.  By  taking  the  canons  and  rules  as  major  premisses, 
and  the  data  of  the  reasonings  as  minor  premisses,  Inductive 
reasonings,  like  mathematical,  may  be  reduced  to  the  syllogistic 
form1. 

1  See  below,  Appendix  D. 


CHAPTER    II. 

OF  IMMEDIATE  INFERENCES. 

§  1.  IMMEDIATE  Inference,  as  a  process  of  reasoning,  is 
the  process  of  deriving  or  deducing  a  proposition  from  a 
given  proposition  or  premiss.  As  an  argument  or  reasoning 
expressed  in  language,  it  consists  of  the  given  proposition,  and 
the  proposition  necessarily  following  from  it.  As  an  inference  or 
conclusion,  it  is  the  proposition  thus  following, — the  result  of  the 
process.  The  derivation  of  a  proposition  from  a  term  may  also 
be  regarded  as  a  kind  of  Immediate  Inference.  Every  attribute 
connoted  by  a  term  may  be  affirmed  of  the  term.  Thus  there 
are  two  kinds  of  Immediate  Inference. 

(1)  In  the  first  kind,  a  proposition  is  inferred  from  a  term. 
Take  the  connotative  term  '  man,'  and  let  its  connotation  consist 
of  the  two  attributes  '  rationality '  and  '  animality.'  From  this 
term  it  is  evident  that  we  may  at  once  infer  the  following  two 
propositions:  (i)  'Man  is  rational,3  (ii)  'Man  is  animal.'  This 
kind  of  immediate  inference  depends  on  the  axiom  that  every 
attribute  connoted  by  a  term  may  be  predicated  of  it.  This 
axiom  is  the  basis  of  the  formation  of  verbal  propositions  by  the 
analysis  of  the  connotation  of  terms.  This  mode  of  immediate 
inference  is  really  equivalent  to  the  affirmation  of  an  attribute  of 
an  aggregate  of  attributes,  or  of  a  thing  or  things,  of  which  the 
attribute  affirmed  is  known  to  form  a  part. 
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Exercise. 
Infer  one  verbal  proposition  from  each  of  the  following  terms : — 


(1)  Material  body. 

(2)  Figure. 

(3)  Chalk. 

(4)  Table. 

(5)  Book. 


(6)  Plant. 

(7)  Animal. 

(8)  House. 

(9)  Man. 
(10)  Mind. 


(2)  In  the  second  kind,  a  proposition  is  inferred  from  a  given 
proposition.  There  are  seven  different  forms  of  it :  viz.,  I.  Con 
version  ;  II.  jEquipollenee,  Permutation,  or  Obversion ;  III.  Con 
traposition  ;  IV.  Subalternation ;  V.  Opposition ;  VI.  Modal  Con 
sequence  ;  VII.  Change  of  Relation.  Of  these  we  shall  treat  in 
order. 

§  2.     I. — Of  Conversion. 

Conversion  is  the  admissible  transposition  of  the  subject  and 
the  predicate  of  a  proposition.  The  proposition  to  be  converted 
is  called  the  convertend,  and  the  proposition  inferred  from  it  the 
converse,  which  may  be  denned  as  a  legitimate  inference,  having 
for  its  subject  and  predicate  the  predicate  and  subject,  respec 
tively,  of  the  convertend.  In  an  hypothetical  proposition,  the 
consequent  and  the  antecedent  are  transposed.  In  drawing 
inferences  by  the  process  of  conversion,  the  following  three  rules 
must  be  observed  : — 

(1)  The  subject  and  the  predicate  in  the  convertend  must  be 
the  predicate  and  the  subject,  respectively,  in  the  converse. 

(2)  No  term  should  be  distributed  in  the  converse  which 
was  not  distributed  in  the  convertend. 

(3)  The  quality  of  the  converse  is  the  same  as  that  of  the 
convertend, — that  is,  the  converse  of  an  affirmative  proposition 
is  affirmative,  and  the  converse  of  a  negative  proposition  is 
negative. 

The  first  rule  is  evident  from  the  definition  of  conversion. 
The  second  and  third  rules  must  be  observed  in  order  that  the 
converse  may  be  an  admissible  inference,  that  is,  an  inference 
following  necessarily  from  the  given  proposition.  The  second 
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rule  is  evident  from  the  fact  that  if  a  term  is  used,  in  the 
premiss,  to  signify  some  individuals,  it  can  not,  in  the  conclusion, 
be  used  to  signify  every  individual,  denoted  by  the  term.  The 
third  rule  follows  from  the  meaning  of  an  affirmative  and  a 
negative  proposition.  An  affirmative  proposition,  such  as  S  is  P, 
means  that  at  least  one  S  is  included  in  P ;  and  from  this  it  does 
not  follow  that  at  least  one  P  is  excluded  from  S  (or  P  is  not  S), 
for  P  and  S  may  coincide.  A  negative  proposition,  such  as  S  is 
not  P,  means  that  at  least  one  S  is  excluded  from  P ;  and  from 
this  it  does  not  follow  that  at  least  one  P  is  included  in  S  (or  P 
is  S),  for  P  and  S  may  lie  entirely  outside  of  each  other. 

(1)  From  A  follows  I   by  conversion:  from  'All  S  is  P' 
follows  by  conversion  'At  least  one  or  some  P  is  S.3    This  folio ws 
from  the  rules,  and  can  be  easily  proved  by  the  diagrams.     By 

the  third  rule  the  converse 
of  A  must  be  affirmative, 
that  is,  A  or  I ;  by  the  se 
cond  rule  it  can  not  be  A ; 
and,  as  no  rules  are  violated 
by  inferring  I  from  A  by 
conversion,  it  is  I.  A  is 
represented  by  the  first  and 
second  diagrams,  and  from  both  of  these  follows  I, '  Some  P  is  S.' 
From  the  first  follow  I,  '  Some  P  is  S,3  and  0,  '  Some  P  is  not  S.3 
From  the  second  foUow  A,  'All  P  is  S,'  and  I,  'Some  P  is  S.' 
Thus  from  each  of  them,  that  is,  from  A  in  every  case,  follows  I 
only  by  conversion. 

Examples. — All  men  are  mortal :  its  converse  is  '  Some  mortal 
is  man,3  'At  least  one  that  is  mortal  is  man,3  or  'Some  mortal 
beings  are  men.3  If  A  is,  B  is :  its  converse  is  '  In  some  cases  if 
B  is,  A  is.3  The  hypothetical  also  can  thus  be  converted. 

(2)  From  I  follows  I  by  conversion :  from  '  Some  S  is  P,3  we 
can  infer  immediately  'At  least  one  or  some  P  is  S.J  This  follows 
from  the  rules,  and  can  be  easily  proved  by  the  diagrams  repre 
senting  I.     By  the  third  rule  the  converse  of  I  must  be  affirma 
tive,  that  is,  A  or  I ;  by  the  second  rule  it  can  not  be  A;  and  as 
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no  rules  are  violated  by  inferring  I  from  I  by  conversion,  it  is  I. 
I  is  represented  by  the  1st,  2nd,  3rd,  and  5th  diagrams,  and  from 
each  of  them  it  will  be  seen  that  the  converse  I  '  Some  P  is  S ' 
follows.  Hence  the  converse  of  I  is  I l. 

Examples. — Some  men  are  wise :  its  converse  is  'At  least  one 
wise  being  is  man.'  In  some  cases  if  A  is,  B  is :  its  converse  is 
'  In  some  cases  if  B  is,  A  is.3 

That  I  follows  from  I  by  conversion  and  that  nothing  else 
follows  may  be  thus  shown.  From  the  2nd  and  5th  diagrams 
representing  I,  follow  by  conversion  both  A  and  I ;  from  the  1st 
and  3rd  representing  I,  follows  by  conversion  I  only.  Thus  from 
each  of  them,  that  is,  from  I  in  every  case,  follows  I  only  by 
conversion. 

(3)  From  E  follows  E  by  conversion:   from  'No  S  is  P' 
follows  '  No  P  is  S.'  This  is  at  once  evident  from  the  4th  diagram 
representing  E,  and  follows  also  from  the  rules.     By  the  third 
rule  the  converse  of  E  must  be  negative,  that  is,  E  or  0 ;  and  as 
no  rules  are  violated  by  inferring  E  from  E  by  conversion,  it  is 
E.     0  also  follows ;  but  it  is  useless  to  infer  0  where  E  can  be 
inferred. 

Examples. — No  man  is  perfect :  its  converse  is  '  No  perfect 
being  is  man.'  If  A  is,  B  is  not :  its  converse  is  '  If  B  is,  A  is 
not.' 

(4)  From  0  nothing  follows  by  conversion  :  this  follows  from 
the  rules,  and  can  be  proved  by  the  diagrams.     By  the  third  rule 
the  converse  of  0  must  be  negative,  that  is,  E  or  0 ;  and,  as  the 
second  rule  is  violated  by  inferring  E  or  0  from  0  by  conversion, 
there  is  no  converse  of  0. 

0,  '  Some  S  is  not  P,'  is  represented  by  three  diagrams,  viz., 
the  3rd,  4th,  and  5th. 

From  the  3rd  follow  O  and  I  by  conversion :  Some  P  is  not 
S,  and  Some  P  is  S. 

1  The  student  should  draw  the  respective  diagrams  in  this  case  as 
well  as  in  those  that  follow,  and  satisfy  himself  that  the  conclusions 
asserted  to  follow  do  really  follow  from  them. 
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From  the  4th  follow  E  and  0  by  conversion :  No  P  is  S,  and 
Some  P  is  not  S. 

From  the  5th  follow  A  and  I  by  conversion :  All  P  is  S,  and 
Some  P  is  S. 

Hence,  from  all  the  three  forms  of  0,  or  from  0  in  all  cases, 
nothing  follows  by  conversion.  From  the  3rd  and  4th  follows  0 ; 
but  as  0  does  not  follow  from  the  5th  diagram,  we  cannot  infer 
it  from  every  form  of  0.  From  the  3rd  and  5th  follows  I ;  but, 
as  I  does  not  follow  from  the  4th  diagram,  it  can  not  be  inferred 
from  0. 

Recapitulation. — The  converse  of  I  is  I ;  and  the  converse  of 
E  is  E.  The  converse  in  these  two  cases  has  the  same  quality 
and  quantity  as  the  convertend ;  and  when  this  is  the  case,  the 
process  of  conversion  is  called  Simple  Conversion.  The  converse 
of  A  is  I.  The  converse,  or  the  inferred  proposition  in  this  case, 
is  particular,  while  the  convertend  is  universal;  and  when  this 
is  the  case,  the  process  of  conversion  is  called  Conversion  per 
accidens  or  by  limitation.  0  cannot  be  converted. 

Exercise. 

Convert  the  following  propositions : — 

1.  All  material  bodies  are  extended. 

2.  Some  animals  are  birds. 

3.  No  man  is  immortal. 

4.  Hydrogen  is  the  lightest  body  known. 

5.  Benevolence  is  a  virtue. 

6.  Every  element  is  not  a  metal. 

7.  Certain  metals  are  ductile. 

8.  Some  animals  have  no  power  of  locomotion. 

9.  Matter  is  indestructible. 

10.  None  but  elements  are  metals. 

11.  If  mercury  is  heated,  it  expands. 

12.  If  a  judgment  is  analytical,  it  is  not  synthetical. 

13.  If  a  judgment  is  not  synthetical,  it  is  analytical. 

14.  In  some  eases  a  sensation  is  followed  by  a  perception. 

15.  In  some  cases  a  sensation  is  not  followed  by  a  perception. 

16.  Only  a  man  of  genius  can  hope  for  success  without  industry. 
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17.  All  upright  men  are  not  indifferent  to  flattery. 

18.  There  are  few  students  who  have  a  taste  both  for  physics  and 

metaphysics. 

19.  No  one  can  hope  for  success  without  industry. 

20.  Knowledge  is  power. 

§  3.     II. — Obversion,  Permutation,  or  ^Equipolence. 

This  process  of  immediate  inference  consists  in  taking  the 
contradictory  of  the  predicate  of  the  given  proposition  as  the 
predicate  of  the  inference,  and  then  changing  the  quality  of  the 
proposition.  The  inference,  or  the  proposition  inferred,  is  called 
the  Obverse  or  Permutation,  and  the  given  proposition  may  be 
called  the  Obvertend.  The  obverse  of  a  proposition  may  be 
denned  as  an  admissible  inference,  having  for  its  subject  and 
predicate  the  subject  and  contradictory  of  the  predicate,  respec 
tively,  of  the  proposition. 

(1)  From  A  follows  E  by  ob version :   from  the  proposition 
'All  S  is  P '  follows  the  proposition  'No  S  is  not-P.'     This  is 
evident  from  the  two  diagrams,  1st  and  2nd,  representing  A, 
from  both  of  which  follows  the  proposition  *  No  S  is  not-P,'  '  No 
S  is  other  than  P.' 

Example. — All  men  are  mortal :  its  obverse  is  '  No  men  are 
not-mortal.' 

(2)  From  E  follows  A  by  obversion:    from  'No  S  is  P' 
follows  'All  S  is  not-P,'  i.e.,  every  S  lies  in  the  region  of  not-P, 
or  outside  P.     This  is  evident  from  the  4th  diagram  represent 
ing  E. 

Example. — No  men  are  perfect :  its  obverse  is  'All  men  are 
not-perfect.' 

(3)  From  I  follows  0  by  obversion:   from  'Some  S  is  P' 
follows  '  Some  S  is  not  not-P/  or  '  Some  S  is  not  other  than  P.3 

This  can  be  proved  from  the  diagrams  :  I  is  represented  by 
the  1st,  2nd,  3rd,  and  5th  diagrams,  from  each  of  which  follows 
the  proposition  'Some  S  is  not  not-P,'  i.e.,  some  S  is  excluded 
from  the  whole  of  the  region  belonging  to  not-P. 

Example. — Some  men  are  wise :  its  obverse  is  '  Some  men  are 
not  not- wise.' 

R.  9 
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(4)  From  0  follows  I  by  obversion :  from  '  Some  S  is  not  P ' 
follows  '  Some  S  is  not-P.'  0  is  represented  by  the  3rd,  4th,  and 
5th  diagrams,  from  each  of  which  follows  the  proposition  '  Some 
S  is  not-P,'  or  some  S  lies  in  the  region  of  not-P. 

Example. — Some  elements  are  not  metals :  its  obverse  is 
c  Some  elements  are  non-metals.' 

An  hypothetical  proposition  may  also  be  obverted  by  taking 
the  contradictory  of  the  consequent  as  the  consequent  in  the 
inference  and  then  changing  the  quality  of  the  given  proposition : 
(1)  If  A  is,  B  is;  its  obverse  is  'If  A  is,  not-B  is  not,'  'When 
ever  A  is,  nothing  other  than  B  is'1.  (2)  If  A  is,  B  is  not:  its 

1  "With  reference  to  this  explanatory  form,  Mr  Keynes  has  re 
marked  as  follows: — "Whenever  A  is,  nothing  other  than  B  is" 
should  hardly  be  given  as  the  obverse  of  "  If  A  is,  B  is,"  since  '  other 
than '  is  not  equivalent  to  '  inconsistent  with,'  and  the  existence  of 
something  other  than  B  is  compatible  with  B's  own  existence.  The 
obverse  of  the  given  proposition  should  rather  be  stated, — "If  A  is, 
it  is  not  true  that  B  is  not."  Mind,  for  October,  1884,  p.  589. 

The  point  of  Mr  Keynes'  objection  is  that  '  not-B '  does  not  mean 
'other  than  B,'  but  that  it  means  ' inconsistent  with  B.'  I  maintain 
that  if  B  is  taken  in  connotation,  not-B  means  'inconsistent  with  B,' 
and  that  if  B  is  taken  in  denotation,  not-B  means  'other  than  B.' 
This  will  be  evident  from  the  following  diagram: — The  denotation 
of  B  is  represented  by  the  circle  B,  and  the 
deuotation  of  not-B  by  the  region  outside 
the  circle.  Here  not-B  includes  everything 
] NOT-B  except  B,  that  is,  not-B  means  other  than 
B.  Now,  suppose  the  connotation  of  B  is 
represented  by  the  letter  Z>,  then  the  con 
notation  of  not-B  will  be  any  attribute  in 
consistent  with  &  ;  that  is,  if  B  is  taken  in  connotation,  not-B  means 
'  inconsistent  with  B,'  or  with  the  attribute  connoted  by  B. 

With  this  explanation  of  the  difference  in  the  meaning  of  not-B 
according  as  B  is  taken  in  denotation  or  in  connotation,  it  will  be 
seen  that  the  first  form,  namely,  "  If  A  is,  not-B  is  not "  given  in  the 
text,  is  correct,  in  whatever  way  the  terms  may  be  interpreted — 
whether  in  denotation  or  in  connotation — ,  and  that  the  explanatory 
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obverse  is  *  If  A  is,  not-B  is,'  '  Whenever  A  is,  something  other 
than  B  is.'  Similarly  I  and  0  may  also  be  obverted. 

Exercise. 

Obvert  the  following  propositions : 

1.  All  sensations  are  feelings. 

2.  Every  phenomenon  has  a  cause. 

3.  Only  material  bodies  gravitate. 

4.  Some  plants  have  no  flowers. 

5.  Justice  is  a  virtue. 

G.  If  it  rains,  the  ground  will  be  wet. 

7.  None  but  elements  are  undecomposable. 

8.  If  A  is  not  B,  C  is  D. 

9.  If  a  term  is  singular,  it  is  not  general. 

10.  If  a  body  is  heated,  it  rises  in  temperature. 

11.  If  A  is  B,  C  is  D. 

12.  If  A  is  B,  C  is  not  D. 

13.  If  A  is  not  B,  C  is  not  D. 

form,  namely,  "If  A  is,  nothing  other  than  B  is,"  that  is,  "If  A  is 
anything  other  than  B  is  not,"  is  correct,  if  B  and  not-B  are  taken 
in  denotation,  and  that  Mr  Keynes'  form,  namely,  "If  A  is,  it  is  not 
true  that  B  is  not,"  is  correct,  if  B  and  not-B  are  taken  in  conno 
tation. 

That  the  forms  given  in  the  text  are  valid  may  be  shown  also  as 
follows: — Keduce  "If  A  is,  B  is  "  to  the  categorical  form — "All  A  is 
B" — ;  and  obvert  the  latter, — "No  A  is  not-B  " — ;  and  then  reduce 
the  obverse  to  the  hypothetical  form— "If  A  is,  not-B  is  not," 
or  "If  A  is  anything 

other  than  B  is  not "       /  ^\  NOT-B 

or  "If  A  is  nothing 
other  than  B  is."  This 


will    be    also   evident    \     "    V  II  y  «     r>    i  "< 

from     the    two     dia 
grams       representing 
the  given  proposition. 
Both  show  that  "If  A  is,  not-B  is  not,"  that  is,  the  combination  A 
not-B  does  not  exist. 

9—2 
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§  4.     III. — Contraposition. 

Contraposition  consists  in  taking  the  contradictory  of  the 
predicate  of  the  given  proposition  as  the  subject  of  the  inference, 
and  the  subject  as  the  predicate,  and  then  changing  the  quality 
or  both  the  quality  and  the  quantity  of  the  proposition,  if  re 
quired.  The  inference,  or  the  proposition  obtained  by  contra 
position,  is  called  the  Contrapositive.  The  contrapositive  of  a 
proposition  may  be  denned  as  an  admissible  inference,  having 
for  its  subject  and  predicate  the  contradictory  of  the  predicate 
and  the  subject,  respectively,  of  the  proposition. 

(1)  From  A  follows  E  by  contraposition  :  from   'Every  S 
is  P'  follows  'No  not-P  is  S.5     Here  'not-P,'  the  contradictory 
of  the  predicate  of  the  given  proposition  (Every  S  is  P),  is  taken 
as  the  subject  of  the  inference,  and  the  quality  is  changed  from 
affirmative  to  negative. 

This  is  evident  from  the  diagrams,  1st  and  2nd,  representing 
A,  from  each  of  which  follows  the  proposition  'No  not-P  is  S,; 
i.e.,  all  S  is  excluded  from  the  region  of  Not-P. 

Example. — All  men  are  mortal :  its  contrapositive  is  'No 
not-mortal  is  man.' 

(2)  From  E  follows  I  by  contraposition :  from  'No  S  is  P' 
follows  'Some  not-P  is  S.'     This  is  evident  from  the  4th  diagram 
representing  E.     In  this  case  the  quantity  of  the  contrapositive 
is  particular,  while  the  given  proposition  is  universal. 

Example. — No  man  is  perfect :  its  contrapositive  is  '  Some 
not-perfect  is  man.' 

(3)  From  0  follows  1   by  contraposition  :   from   'Some  S 
is  not  P'  follows  'Some  not-P  is  S.3     This  may  be  proved  from 
the  diagrams,  3rd,  4th  and  5th,  representing  0  : — 

From  the  3rd  follows  I  by  contraposition:  Some  not-P  is  S. 
From  the  4th  and  5th  also  follows  I.  Hence  from  each  of  the 
three  forms,  or  from  0  in  every  case,  follows  I  by  contraposition. 

Example. — Some  elements  are  not  metals  :  its  contrapositive 
is  'Some  non-metals  are  elements.' 

(4)  From  I  follows  no  conclusion  by  contraposition.     This 
may  be  proved  thus : — 
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I  is  represented  by  the  1st,  2nd,  3rd,  and  5th  diagrams. 

From  the  3rd  and  also  from  the  5th  follows  by  contraposition 
I,  Some  not-P  is  S.  But  from  the  1st  and  2nd,  I  does  not 
follow.  Hence  from  all  the  forms  of  I,  that  is,  from  I  in  every 
case,  I  (Some  not-P  is  S)  cannot  be  inferred  by  contraposition. 

Again,  from  the  1st  and  2nd  follows  0  (Some  not-P  is  not  S) ; 
but  it  does  not  follow  from  the  other  two  diagrams1,  and  there 
fore  0  (Some  not-P  is  not  S)  cannot  be  inferred  from  all  the 
forms  of  I. 

Two  diagrams  (3rd  and  5th)  allow  I,  and  two  others  (1st  and 
2nd)  allow  0;  but  from  each  of  them  neither  I  nor  0  can  be 
inferred.  Hence  I  cannot  be  contraposed. 

Recapitulation. — The  contrapositive  of  A  is  E,  of  E  I,  and  of 
0  I,  while  I  cannot  be  contraposed.  The  student  should  care- 

1  In  the  3rd  diagram,  a  part  of  P  coincides  with  a  part  of  S,  and 
some  not-P,  which  lies  outside  P  and  consequently  outside  the  coin 
ciding  part  of  P,  lies  outside  the  coinciding  part  of  S  and  not  outside 
the  whole  of  S, — that  is,  all  that  is  known  certainly  is  that  some 
not-P  is  excluded  from  a  part,  and  not  from  the  whole,  of  S ;  or,  in 
other  words,  the  proposition  "Some  not-P  is  not  S"  is  not  true.  In 
the  5th  diagram,  P  coincides  with  a  part  of  S,  and  therefore  some 
not-P,  which  lies  outside  P,  lies  outside  the  coinciding  part  of  S;  but 
whether  some  not-P  lies  outside  the  remaining  part  of  S  is  not  known, 
— that  is,  it  is  not  known  if  some  not-P  is  excluded  from  the  whole  of 
S.  We  know  only  that  it  is  excluded  from  a  part.  Hence  the  pro 
position  "Some  not-P  is  not  S"  is  not  true.  This  proposition  means 
that  at  least  one  not-P  is  excluded  from  the  whole  of  S ;  but  this  can 
not  be  inferred,  as  we  have  seen,  from  these  two  diagrams. 


3rd.  5th. 
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fully  note  that  I  cannot  be  contraposed,  and  that  0  cannot  be 
converted. 

An  hypothetical  proposition  may  be  contraposed  by  taking 
the  antecedent  and  the  contradictory  of  the  consequent  in  the 
proposition  as  the  consequent  and  the  antecedent  respectively 
in  the  inference,  and  then  changing  the  quality  in  the  case  of 
A  and  0,  and  also  the  quantity  in  the  case  of  E. 

(1)  If  A  is,  B  is  :  its  contrapositive  is  'If  B  is  not,  A  never 
is,'  'Wherever  B  is  not,  A  never  is.' 

(2)  If  A  is,  B  is  not:  its  contrapositive  is  'In  some  cases 
if  B  is  not,  A  is.' 

(3)  In  some  cases  if  A  is,  B  is  not :  its  contrapositive  is 
'In  some  cases  if  B  is  not,  A  is.' 

NOTE. — Contraposition  is  also  called  Conversion  by  Negation. 
The  older  logicians  converted  0  by  this  process.  We  have  seen  that 
the  process  is  applicable  also  to  A  and  E,  and  inapplicable  to  I  only. 
The  contrapositive  of  a  given  proposition  may  be  regarded  as  the  con 
verted  obverse  of  it ;  and  contraposition  as  consisting  in  obversion  and 
in  conversion  of  the  obverse.  Some  logicians  have  indeed  regarded 
the  inference  as  double  and  the  process  as  two-fold,  including  obversion 
and  conversion,  and  have  accordingly  excluded  contraposition  from 
Immediate  inference.  But  we  have  seen  that,  with  the  aid  of  the 
diagrams,  the  contrapositive  of  a  proposition  can  be  inferred  as  im 
mediately  as  its  obverse  or  its  converse.  In  contraposing  a  proposi 
tion  according  to  the  older  method,  first  obvert  it,  and  then  take  the 
converse  of  the  obverse. 

Examples. 

(1)  All  S  is  P. 

Its  obverse  is  '  No  S  is  not-P ' ;  the  converse  of  this  obverse  is  '  No 
not-P  is  S,'  and  this  last  is  the  contrapositive  of  the  given  proposition 
(All  S  is  P). 

(2)  No  S  is  P. 

Its  obverse  is  'All  S  is  not  P';  the  converse  of  this  obverse  is  « Some 
not-P  is  S,'  which  is  the  contrapositive  of  the  given  proposition  (No  S 
isP). 
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(3)  Some  S  is  not  P. 

Its  obverse  is  '  Some  S  is  not-P ' ;  the  converse  of  this  obverse  is 
'Some  not-P  is  S,'  and  this  last  is  the  contrapositive  of  the  given  pro 
position  (Some  S  is  not  P). 

(4)  Some  S  is  P. 

Its  obverse  is  '  Some  S  is  not  not-P,'  which  is  0,  and  0  cannot  be 
converted  as  we  have  seen  before  (vide  pp.  127 — 8). 

Exercise. 

Contrapose  the  following  propositions: — 

1.  All  animals  are  mortal. 

2.  No  created  being  is  perfect. 

3.  All  gases  can  be  liquefied. 

4.  Some  plants  are  not  devoid  of  the  power  of  locomotion. 

5.  Some  animals  are  insentient. 

6.  Some  substances  have  no  cause. 

7.  All  bodies  that  have  inertia  have  weight. 

8.  If  mercury  is  heated,  it  expands. 

9.  In  some  cases  if  a  body  is  heated,  its  temperature  does  not 

rise. 

10.  In  some  cases  a  sensation  is  followed  by  a  perception. 

11.  If  A  is  B,  CisD. 

12.  If  A  is  B,  C  is  not  D. 

13.  In  some  cases  if  A  is  B,  C  is  not  D. 

14.  In  some  cases  if  A  is  B,  C  is  D. 

15.  In  all  cases  if  A  is  not  B,  C  is  D. 
1C.  In  all  cases  if  A  is  not  B,  C  is  not  D. 

17.  In  some  cases' if  A  is  not  B,  C  is  D. 

18.  In  some  cases  if  A  is  not  B,  C  is  not  D. 

§  5.     iv._0f  Subalternation. 

This  process  of  immediate  inference  consists  in  passing  from 
the  universal  to  the  particular,  and  from  the  particular  to  the 
universal,  with  the  same  subject  and  predicate,  and  of  the  same 
quality.  By  subalternation  follows  : — 

(1)  From  the  truth  of  A,  the  truth  of  I,  and  from  the  truth 
of  E,  the  truth  of  0;  but  not  conversely  from  the  latter  the 
former.  Thus,  if  'All  S  is  P'  be  true,  'Some  S  is  P'  will  also  be 
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true ;  but  if  the  latter  be  true,  the  former  will  not  necessarily 
be  true. 

(2)  From  the  falsity  of  I,  the  falsity  of  A,  and  from  the 
falsity  of  0,  the  falsity  of  E;  but  not  conversely  the  former 
from  the  latter.  If  'Some  S  is  PJ  be  false,  then  'All  S  is  P' 
must  also  be  false;  if  'Some  S  is  not  P3  be  false,  then  'No  S 
is  P;  must  be  false;  but  not  conversely,  that  is,  the  falsity  of 
the  particular  does  not  follow  from  the  falsity  of  the  corre 
sponding  universal.  'All  S  is  P'  may  be  false,  and  still  'Some 
S  is  P'  may  be  true.  Similarly,  E  may  be  false,  and  the  cor 
responding  0  true. 

The  proof  lies  in  the  fact  (1)  that  I  or  0  simply  repeats  what 
is  already  recognized  as  true  by  A  or  E,  and  (2)  that  what  fails 
even  in  one  case  can  not  be  universally  true,  or  what  holds  good 
even  in  one  case  can  not  be  universally  denied.  The  proof  of 
the  converse  lies  in  the  fact  (1)  that  something  may  be  true  or 
false  in  some  cases,  in  at  least  one  case,  though  not  universally, 
and  (2)  that  what  is  not  true  or  false  in  all  cases,  may  yet  be 
true  or  false  in  some  cases,  in  at  least  one  case.  The  rules  of  infer 
ence  given  above  may  be  easily  proved  also  from  the  diagrams. 

§  6.     V.— Of  Opposition. 

In  a  previous  chapter  (vide  p.  78)  we  have  seen  that  A  and  0, 
and  E  and  I,  are  called,  in  relation  to  each  other,  Contradictory 
Opposites,  that  A  and  E  are  called,  in  relation  to  each  other, 
Contrary  Opposites,  and  that  I  and  0  are  called  Subcontrary 
Opposites.  In  consequence  of  the  opposition  which  exists  among 
A,  E,  I,  and  O,  having  the  same  subject  and  predicate,  but 
differing  in  quality,  or  in  both  quality  and  quantity,  when  any 
one  is  given  as  true  or  false,  the  others  are  necessarily  either 
true,  false,  or  unknown.  We  shall  now  inquire  into  these 
necessary  connections  among  them,  and  lay  down  certain  general 
rules  of  immediate  inference  by  opposition : — 

(1)  Given  the  truth  of  A  (All  S  is  P).  From  the  truth  of  A, 
as  illustrated  by  the  1st  and  2nd  diagrams,  it  follows  that  E  is 
false  and  also  that  0  (Some  S  is  not  P)  is  false. 
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(2)  Given  the  falsity  of  A  (All  S  is  P).     From  the  falsity 
of  A,  as  represented  by  one  or  other  of  the  3rd,  4th,  and  5th 
diagrams1,  follow  the  truth  of  0  (Some  S  is  not  P);  and  also 
the  truth  in  one  case  (4th),  and  the  falsity  in  the  other  cases 
(3rd  and  5th)  of  E,  or,  in  other  words,  the  doubtfulness  or  un 
certainty  of  E  (No  S  is  P). 

(3)  Given  the  truth  of  E   (No   S  is  P).     From  the  4th 
diagram  representing  E,  follows  at  once  the  falsity  of  A,  and 
also  the- falsity  of  I  (Some  S  is  P). 

(4)  Given  the  falsity  of  E  (No  S  is  P).     The  falsity  of  E 
is  represented  by  one  or  other  of  the  1st,  2nd,  3rd,  and  5th 
diagrams,  from  which  follow  the  truth  of  I,  and  also  the  truth 
of  A  in  two  cases  (1st  and  2nd),  and  the  falsity  of  A  in  two 
others   (3rd    and  5th),   or,  in  other  words,    the    doubtfulness 
of  A. 

(5)  Given  the  truth  of  I  (Some  S  is  P).     From  the  1st,  2nd, 
3rd,  and  5th  diagrams  representing  I,  follow  at  once  the  falsity 
of  E  and  also  the  truth  of  0  (Some  S  is  not  P)  in  two  cases 
(3rd  and  5th),  and  the  falsity  of  O  in  the  other  two  (1st  and 
2nd),  or,  in  other  words,  the  doubtfulness  of  0. 

(6)  Given  the  falsity  of  I  (Some  S  is  P).     This  is  repre 
sented  by  the  4th  diagram,  from  which  follows  at  once  the  truth 
of  E  (No  S  is  P),  and  also  the  truth  of  0. 

(7)  Given  the  truth  of  0  (Some  S  is  not  P).     This  is  repre 
sented  by  the  3rd,  4th,  and  5th  diagrams,  from  which  follows 
at  once  the  falsity  of  A,  and  also  the  doubtfulness  of  I. 

(8)  Given  the  falsity  of  0  (some  S  is  not  P).    This  is  repre 
sented  by  one  or  other  of  the  1st  and  2nd  diagrams,  from  which 
follows  at  once  the  truth  of  A  (All  S  is  P),  and  also  the  truth 
of  I. 

1  The  falsity  of  A  means  that  the  relation  between  the  subject  and 
the  predicate  can  not  be  represented  by  the  1st  and  2nd  diagrams,  and 
that  it  must  be  represented  by  one  or  other  of  the  remaining  three 
diagrams.  The  falsity  of  E,  I,  or  0  may  similarly  be  represented  by 
diagrams. 
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The  results  we  have  obtained  above  may  be  thus  tabulated : — 


Given. 

A 

All  S  is  P. 

E 

No  S  is  P. 

I        ' 

Some  S  is  P. 

0 

Some  S  is 
not  P. 

1 

A  true. 

False. 

True  by 

False. 

Subalter- 

nation. 

2 

A  false. 

Doubtful. 

Doubtful  by 

True. 

Subalter- 

nation. 

3 

E  true. 

False. 

False. 

True  bv 

Subalter- 

nation. 

4 

E  false. 

Doubtful. 

True. 

Doubtful  by 

Subalter- 

nation. 

5 

I  true. 

Doubtful  by 

False. 

Doubtful. 

Subalter- 

nation. 

6 

I  false. 

False  by 

True. 

True. 

Subalter- 

nation. 

7 

0  true. 

False. 

Doubtful  by 

Doubtful. 

Subalter- 

nation. 

8 

0  false. 

True. 

False  by 

True. 

Subalter- 

nation. 
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A  comparison  of  the  results  tabulated  above  leads  to  the  fol 
lowing  conclusions  and  rules  of  immediate  inference  : — 
(1)   The  falsity  of  0  follows  from  the  truth  of  A. 
I  „  E. 

E  „  I. 

A  „  0. 

The  truth  of  0  follows  from  the  falsity  of  A. 
I  „  E. 

»  E  „  I. 

A  „  0. 

That  is,  from  the  falsity  of  a  proposition  follows  the  truth  of 
its  contradictory  opposite,  and  from  the  truth  of  a  proposition 
follows  the  falsity  of  its  contradictory  opposite.  Hence  the 
rule  : — Qf  two  propositions  related  to  each  other  as  contradictory 
opposites,  one  must  be  true  and  the  other  false. 

(2)  From  the  truth  of  A  follows  the  falsity  of  E,  and  from 
the  truth  of  E,  the  falsity  of  A ;  but  not  conversely.     That  is, 
from  the  truth  of  a  proposition  follows  the  falsity  of  its  contrary 
opposite,  but  not  conversely  from  the  falsity  of  one  the  truth  of 
the  other.     Hence  the  rule  : — Of  two  propositions  related  to  each 
other  as  contrary  opposites,  both  cannot  be  true  ;  one  must  be  false, 
and  both  may  be  false. 

(3)  From  the  falsity  of  I  follows  the  truth  of  0,  and  from 
the  falsity  of  0  follows  the  truth  of  I,  but  not  conversely,  from 
the  truth  of  the  one  the  falsity  of  the  other.     Hence  the  rule  : — 
Of  two  propositions  related  to  each  other  as  subcontrary  opposites, 
both  cannot  be  false  ;  one  must  be  true,  and  both  may  be  true. 

These  rules  can  also  be  shown  to  be  true  by  a  consideration 
of  the  propositions  themselves  and  by  particular  examples.  If 
the  proposition  'All  S  is  P'  be  true,  i.e.,  if  '  P3  can  be  affirmed 
of  every  '  S,'  then  it  can  not  be  denied  of  all  « S,'  nor  of  any  one 
c  S,'  or,  in  other  words,  both  E  and  0  must  be  false.  Similarly, 
if  the  proposition  'No  S  is  P'  be  true,  i.e.,  if  'P'  can  be  denied 
of  every  'S,'  then  it  can  not  be  affirmed  of  a  single  'S,'  or,  in 
other  words,  both  I  and  A  must  be  false.  If  the  proposition 
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'  Some  S  is  P'  be  true,  i.e.,  if '  P'  can  be  affirmed  of  at  least  one 
'  S,'  then  it  can  not  be  denied  of  every  '  S,'  and  it  may  or  may 
not  be  denied  of  some  '  S,'  or,  in  other  words,  E  (No  S  is  P)  must 
be  false,  and  0  (Some  S  is  P)  true  or  false,  i.e.,  doubtful.  If  the 
proposition  'Some  S  is  not  P'  be  true,  i.e.,  if  'P3  can  be  denied 
of  at  least  one  '  S,'  then  it  can  not  be  affirmed  universally  of  '  S,' 
and  may  or  may  not  be  affirmed  of  some  '  S,5  or,  in  other  words, 
A  must  be  false  and  I  doubtful.  The  other  cases  may  also  be 
similarly  proved  ;  and  the  results  are  the  same  as  we  have  given 
above.  We  shall  now  give  some  concrete  examples  :  If  'All 
metals  are  elements'  be  true,  then  its  contrary  'No  metals  are 
elements'  is  evidently  false ;  and  its  contradictory  0  '  Some 
metals  are  not  elements'  is  also  false ;  because,  in  the  original 
proposition  'elements'  is  affirmed  of  'all  metals,'  and  therefore 
it  can  not  be  denied  of  some.  The  principle  of  consistency  re 
quires  that  what  is  affirmed  of  all  members  of  a  class,  must  not 
be  denied  of  any  of  them.  If  '  Some  elements  are  metals'  be 
true,  then  its  contradictory  E  '  No  elements  are  metals'  must  be 
false,  and  its  subcontrary  0  '  Some  elements  are  not  metals'  may 
or  may  not  be  true. 

Exercise. 

Draw  the  inferences  which  follow  by  subalternation  and  opposition 
from  the  truth  of  the  following  propositions : — 

1.  All  material  bodies  are  extended. 

2.  The  virtuous  are  rewarded. 

3.  No  knowledge  is  useless. 

4.  Benevolence  is  a  virtue. 

5.  Few  know  both  physics  and  metaphysics. 
G.     Every  phenomenon  has  a  cause. 

7.  Some  substances  are  uncaused. 

8.  Some  books  are  not  useful. 

9.  None  but  elements  are  metals. 
10.  All  metals  except  one  are  solid. 

§  7.     VI. — Modal  Consequence. 

By  this  process  an  inference  is  drawn  from  a  given  proposition 
by  changing  its  modality  : — 
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(1)  From  a  necessary  proposition  follows  the  corresponding 
assertory,  or  problematic  proposition,  but  not  conversely  from 
the  latter  the  former:   from   *S  must  be  P'  can  be  inferred 
'  S  is  P,'  or  ' S  may  be  P' ;  but  from  '  S  may  be  P'  or  '  S  is  P, 
we  can  not  infer  '  S  must  be  P.J     This  is  evident  from  the  fact 
that  from  a  higher  degree  of  certainty,  a  lower  can  be  inferred, 
but  not  from  the  latter  the  former. 

(2)  From  the  inadmissibility  of  a  problematic  proposition 
follows  the  inadmissibility  of  the  corresponding  assertory  and 
necessary,  from  the  inadmissibility  of  an  assertory  proposition 
follows  the  inadmissibility  of  the  corresponding  necessary ;  but 
not  conversely  from  the  latter  the  former.     This  is  evident  from 
the  fact  that  where  a  lower  degree  of  certainty  is  wanting,  a  higher 
degree  can  not  be  inferred,  and  that  where  a  higher  degree  may 
be  wanting,  a  lower  degree  may  be  established.     If  '  S  may  be  PJ 
be  inadmissible,  then   '  S  is  P'  and  'S  must  be  P;  must  also  be 
inadmissible.     But  the  latter  may  be  inadmissible,  and  still  the 
former  may  be  admissible.     'All  men  are  wise'  may  be  inad 
missible,  and  still  the  proposition  '  All  men  may  be  wise'  may 
be  admissible.     '  He  dies '  may  be  inadmissible,  and  still  ' He 
may  die'  may  be  admissible. 

§  8.     VII.— Of  Change  of  Relation. 

This  mode  of  immediate  inference  consists  in  inferring  a 
proposition  from  a  given  proposition  by  changing  the  relation  of 
the  latter,  that  is,  in  inferring  (1)  a  hypothetical  from  a  cate 
gorical,  (2)  a  categorical  from  a  hypothetical,  (3)  hypotheticals 
from  a  disjunctive,  (4)  a  disjunctive  from  hypotheticals. 

(1)  From  the  categorical   'All  S  is  P'   follows  the  hypo 
thetical  'If  Sis,  Pis'  (A). 

From  the  categorical  '  Some  S  is  P'  follows  '  In  some  cases  if 
S  is,  P  is'  (I). 

From  '  No  S  is  P'  follows  '  In  all  cases  if  S  is,  P  never  is'  (E). 

From  '  Some  S  is  not  PJ  follows  '  In  some  cases  if  S  is,  P  is 
not'  (0). 

(2)  From  the  hypothetical  'If  S  is,  P  is'  follows  the  cate- 
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gorical  '  Every  case  of  the  existence  of  S  is  a  case  of  the  existence 
of  P'  (A). 

From  '  If  A  is  B,  C  is  D'  follows  c  Every  case  of  A  being  B,  is 
a  case  of  C  being  D'  (A). 

From  the  proposition  '  If  S  is,  P  is  not '  follows  '  No  case  of 
the  existence  of  S  is  a  case  of  the  existence  of  P.' 

Similarly  in  the  case  of  I  and  0. 

(3)  From  the  disjunctive  'A  is  either  B  or  C'  follows,  ac 
cording  to  Mill  one  or  the  other  of  the  two  following  hypo- 
theticals  : — 

(1)  If  A  is  not  C,  A  is  B. 

(2)  If  A  is  not  B,  A  is  C. 

According  to  Ueberweg,  two  more  forms  may  be  inferred  : — 

(3)  If  A  is  C,  A  is  not  B. 

(4)  If  A  is  B,  A  is  not  C. 

The  rule  of  inference,  according  to  Ueberweg,  is,  that  the 
truth  of  one  alternative  implies  the  falsity  of  the  other,  and  the 
falsity  of  the  one  the  truth  of  the  other.  According  to  Mill,  the 
rule  is  that  the  falsity  of  the  one  implies  the  truth  of  the  other 
member,  but  not  conversely ;  and  that  both  the  members  may  be 
true.  According  to  Ueberweg,  therefore,  the  two  members  of  a 
disjunctive  proposition  are  like  two  contradictory  propositions, 
which  can  not  both  be  true,  the  truth  or  the  falsity  of  the  one 
implying,  respectively,  the  falsity  or  the  truth  of  the  other; 
while,  according  to  Mill,  they  are  like  two  subcontrary  proposi 
tions,  which  may  both  be  true,  the  falsity  of  the  one  implying 
the  truth  of  the  other. 

From  the  disjunctive  propositions,  "This  metal  is  either  a 
conductor  of  heat  or  a  conductor  of  electricity,"  "  He  who  prefers 
a  lower  pleasure  in  presence  of  a  higher  is  either  immoral  or 
imprudent,"  "Some  men  are  either  prophets  or  philosophers," 
may  be  inferred  two  hypothetical  propositions,  as  according  to 
Mill,  while,  from  the  disjunctive  propositions,  "This  animal  is 
either  a  vertebrate  or  an  invertebrate,"  "The  soul  is  either 
mortal  or  immortal,"  "Every  organism  is  either  a  plant  or  an 
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animal,"  may  be  inferred  four    hypothetical    propositions,   as 
according  to  Ueberweg. 

(4)  From  the  four  or  the  two  hypothetical  may  again  be 
inferred  the  original  disjunctive  as  follows : — 

(a)  The  four  hypothetical  are : — 

(1)  If  A  is  not  C,  A  is  B. 

(2)  If  A  is  not  B,  A  is  C. 

(3)  If  A  is  C,  A  is  not  B. 

(4)  If  A  is  B,  A  is  not  C. 

From  (4)  if  the  proposition  '  A  is  B '  be  true,  the  proposition 
*  A  is  not  C '  is  true.  Again,  if  the  latter  be  true,  then  by  the 
Law  of  Contradiction  the  proposition  '  A  is  C '  is  false.  Hence, 
if  '  A  is  B '  be  true,  '  A  is  C '  is  false.  Similarly,  from  (3)  it  can 
be  proved  that  if  'A  is  C '  be  true,  then  '  A  is  B '  is  false.  Hence, 
of  *  A  is  C '  and  'A  is  B,'  if  one  be  true,  the  other  is  false.  Again, 
if  '  A  is  B '  be  false,  '  A  is  not-B '  is  true  by  the  Law  of  Excluded 
Middle  (vide  p.  17,  and  also  Ueberweg,  pp.  260 — 3).  And  if  'A 
is  not-B '  be  true,  then  from  (2)  *  A  is  C '  is  true.  Similarly,  it 
can  be  proved  that  if  '  A  is  C '  be  false,  '  A  is  B '  is  true.  Hence, 
of  '  A  is  B '  and  « A  is  C,'  if  one  be  false,  the  other  is  true.  There 
fore,  of  the  two  propositions  *  A  is  B '  and  '  A  is  C,'  if  one  be  true, 
the  other  is  false,  and  if  one  be  false,  the  other  is  true, — that  is, 
they  are  the  two  members  of  the  disjunctive  proposition  *  Either 
A  is  B  or  A  is  C,'  or  '  A  is  either  B  or  C,}  in  Ueberweg's  sense. 

(b)  And  from  the  two  hypothetical  may  also  be  inferred  the 
original  disjunctive  in  Mill's  sense.     The  two  hypothetical  from 
the  disjunctive,  according  to  Mill,  are — 

(1)  If  A  is  not  C,  A  is  B. 

(2)  If  A  is  not  B,  A  is  C. 

It  has  been  already  shown  above  that  of  the  two  propositions 
1 A  is  B '  and  *  A  is  C,'  the  falsity  of  the  one  implies  the  truth  of 
the  other — i.e.,  they  are  the  two  members  of  the  disjunctive  pro 
position  '  A  is  either  B  or  C '  in  Mill's  sense. 

(c)  Is  it  possible  to  infer  immediately  a  disjunctive  proposi 
tion  from  a  single  hypothetical  ?    This  is  not  possible  in  Ueber- 
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weg's  sense  of  a  disjunctive.  But  this  is  possible  of  a  disjunctive 
in  Mill's  sense.  From  the  hypothetical  'If  A  is  B,  A  is  C} 
follows  the  disjunctive  '  Either  A  is  not  B  or  A  is  C.'  The  proof 
is  as  follows  : — 

(1)  If  A  is  B,  A  is  C. 
By  contraposing  this  we  get, 

(2)  If  A  is  not  C,  A  is  not  B. 

If  { A  is  C'  be  false,  'A  is  not  C'  is  true  by  the  Law  of 
Excluded  Middle;  and  .-.  from  (2)  'A  is  not  B'  is  true.  Again, 
if  '  A  is  not  B '  be  false,  '  A  is  B '  is  true  by  the  same  law ;  and 
.-.  from  (1)  'A  is  C'  is  true.  Hence,  of  the  two  propositions  'A 
is  C '  and  { A  is  not  B,3  the  falsity  of  the  one  implies  the  truth  of 
the  other.  They  are,  therefore,  the  two  members  of  the  disjunc 
tive  proposition  '  Either  A  is  not  B  or  A  is  C '  in  Mill's  sense. 
Thus,  a  disjunctive  in  Mill's  sense  can  be  inferred  from  a  single 
hypothetical  proposition ;  but  this  is  not  possible  in  Ueberweg's 
sense  of  a  disjunctive. 

Exercises. 

I.  Distinguish  the  following  disjunctive  propositions  from  each 
other,  and  note  the  ambiguity,  if  any,  in  their  meaning : — 

1.  The  individual  A  is  either  B  or  C. 

2.  An  A  is  either  B  or  C. 

3.  Some  A  is  either  B  or  C. 

4.  Every  A  is  either  B  or  C. 

5.  Either  all  A  is  B  or  all  A  is  C. 

II.  Infer  the  hypothetical  propositions  which  follow  from  each  of 
the  above  disjunctive  propositions  in  Mill's  and  also  in  Ueberweg's 
sense  of  a  disjunctive. 

III.  Draw  the  inferences  which  follow  from  the  following  proposi 
tions  by  change  of  relation : — 

1.  Only  material  bodies  gravitate. 

2.  No  plant  can  grow  without  light  and  heat. 

3.  No  animal  can  live  without  oxygen. 

4.  A  mineral  is  either  a  simple  or  a  compound  substance. 
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5.  A  material  body  is  either  solid  or  fluid. 

6.  If  a  proposition  is  not  real,  it  is  verbal. 

7.  Hydrogen  is  either  a  metal  or  a  non-metal. 

8.  If  a  material  body  is  solid,  it  is  not  fluid. 

9.  If  mercury  is  heated,  it  rises  in  temperature. 

IV.  Infer  the  hypothetical  propositions  which  follow  from  each 
of  the  following  disjunctive  propositions,  and  then   show  that  the 
disjunctive  may  be  re-inferred  from  them : — 

1.  Every  animal  is  either  vertebrate  or  invertebrate. 

2.  The  soul  is  either  mortal  or  immortal. 

3.  Either  no  S  is  P  or  some  S  is  Q. 

4.  Either  every  A  is  B  or  some  C  is  not  D. 

5.  Either  some  A  is  B  or  some  A  is  not  C. 

6.  Space  is  either  finite  or  infinite. 

7.  Every  object  of  thought  is  either  an  idea  of  sensation  or  an 

idea  of  reflection. 

8.  An  existence  is  either  material  or  mental. 

9.  All  knowledge  is  either  intuitive  or  experimental. 

10.  Every  mental  phenomenon  is  either  a  feeling,  a  knowing  or 

a  willing. 

11.  A  body  is  either  solid,  liquid,  or  gaseous. 

V.  Distinguish  the  following  disjunctive  propositions,  and  infer 
the  hypothetical  propositions  which  follow  from  each  of  them : — 

1.  The  element  hydrogen  is  either  a  metal  or  a  non-metal. 

2.  An  element  is  either  a  metal  or  a  non-metal. 

3.  Every  element  is  either  a  metal  or  a  non-metal. 

4.  Element  is  either  metallic  or  non-metallic. 

VI.  Distinguish  the  disjunctive    propositions    in  each    of    the 
following  groups,  and  infer  the  hypotheticals  which  follow  from  each 
of  them : — 

f (a)    A  substance  is  either  absolute  or  relative. 

1.  -j  (b)    Every  substance  is  either  absolute  or  relative. 
( (c)     Substance  is  either  absolute  or  relative. 

f  (a)    Man  is  either  rational  or  irrational. 

2.  J  (I)     Every  man  is  either  rational  or  irrational. 
( (c)    This  man  is  either  rational  or  irrational. 

B.  10 
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This  animal  is  either  vertebrate  or  invertebrate. 
Every  animal  is  either  vertebrate  or  invertebrate. 
An  animal  is  either  vertebrate  or  invertebrate. 

Substance  is  either  knowable  or  unknowable. 
A  substance  is  either  knowable  or  unknowable. 
All  substances  are  either  knowable  or  unknowable. 

A  body  is  either  solid  or  fluid. 
This  body  is  either  solid  or  fluid. 
Every  body  is  either  solid  or  fluid. 
All  bodies  are  either  solid  or  fluid. 

§  9.    Additional  Forms  of  Immediate  Inference. 

Given  a  proposition  'A«— ^  B;  with  'A'  and  'B'  as  its  subject 
and  predicate  respectively,  the  propositions  immediately  inferred 
from  it  will  be  in  one  or  other  of  the  following  forms  : — 

1.  'A1— >  not-B,'  with  'A'  and  'not-B'  as  subject  and  predi 
cate. 

2.  '  Not- A  •— ^  B,'  with  ' not- A '  and  '  B '  as  subject  and  predi 
cate. 

3.  *  Not- A  *— .  not-B,'  with  'not-A'  and  'not-B'  as  subject 
and  predicate. 

4.  *  B  <— ,  A,'  with  '  B '  and  '  A '  as  subject  and  predicate. 

5.  *  Not-B  •— ,  A,'  with  '  not-B '  and  '  A '  as  subject  and  predi 
cate. 

6.  '  B «— ,  not-A,'  with  '  B '  and  c  not-A '  as  subject  and  predi 
cate. 

7.  *  Not-B  •—,  not-A,'  with  'not-B'  and  'not-A'  as  subject 
and  predicate. 

Of  these  forms,  the  1st  is  called  the  obverse,  the  4th  the 
converse,  the  5th  the  contrapositive  of  the  given  proposition,  and 
these  are  all  that  we  have  recognized  and  treated  of  above.  But 
it  is  evident  that  the  other  forms  may  also  be  immediately 
inferred  from  the  given  proposition. 

1  This  sign  (<-,)  is  used  in  this  place  to  avoid  the  awkward  repeti 
tion  of  the  words  "is  or  is  not." 
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On  inspection  and  comparison  of  the  diagrams  of  A,  E,  I,  0, 
the  following  inferences  may  be  easily  shown  to  be  legitimate 
and  admissible.  In  proving  these  inferences,  it  is  to  be  remem 
bered  that  'A'  and  'not-  A/  and  <BJ  and  <  not-B,'  cover  the 
whole  sphere  of  thought  and  existence  (vide  pp.  51  —  52)  *  :  — 


I.—  From  A  "All  A  is  B  "  follow:— 

(1)  No  A  is  not-B  (E,  obverse). 

(2)  Some  not-A  is  not  B  (0). 

(3)  Some  not-A  is  not-B  (I). 

(4)  Some  B  is  A  (I,  converse). 

(5)  No  not-B  is  A  (E,  contra- 

positive). 

(6)  Some  B  is  not  not-A  (0). 

(7)  All  not-B  is  not-A  (A). 


II.— From  E  " No  A  is  B "  follow :—    NOT-A 

(1)  Ail  A  is  not-B  (A,  obverse). 

(2)  Some  not-A  is  B  (I). 

(3)  Some  not-A  is  not  not-B  (0). 

(4)  No  B  is  A  (E,  converse). 

(5)  Some  not-B  is  A  (I,  contra- 

positive). 

(6)  All  B  is  not-A  (A). 

(7)  Some  not-B  is  not  not-A  (0). 

V  /A=NOT-B 

^ — -^  B  =  NOT-A 

III.— From  I  "  Some  A  is  B  "  follow  :— 
(1)  Some  A  is  not  not-B  (0,  obverse). 
(4)  Some  B  is  A  (I,  converse). 
(6)  Some  B  is  not  not-A  (0). 

1  It  is  of  course  assumed  that  every  term,  whether  subject  or 
predicate  of  a  proposition,  has  a  term  contradictory  to  it. 

10—2 
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IV.— From  0  "  Some  A  is  not  B  "  follow  :— 

(1)  Some  A  is  not-B  (I,  obverse). 

(5)  Some    not-B    is    A    (I,    contrapositive). 

(7)  Some  not-B  is  not  not-A  (0). 

The  other  forms  in  the  case  of  I  and  0  are  wanting. 

Of  the  seven  forms  given  above,  three — (1),  (4),  and  (5) — have, 
as  we  have  already  stated,  special  names :  obverse,  converse,  and 
contrapositive  respectively;  the  others — (2),  (3),  (6),  and  (7)  — 
have  no  special  names.  That  these  inferences  are  valid  may  be 
easily  proved  also  by  the  older  method.  For  example,  of  the 
inferences  drawn  from  A,  (7)  is  the  obverse  of  its  contrapositive, 
(6)  is  the  obverse  of  its  converse,  (3)  is  the  converse  of  the 
obverse  of  its  contrapositive,  and  (2)  is  the  obverse  of  the  last. 
Of  the  inferences  drawn  from  E,  (2)  is  the  contrapositive  of  its 
converse,  (3)  is  the  obverse  of  (2),  (6)  is  the  obverse  of  its 
converse,  and  (7)  is  the  obverse  of  its  contrapositive.  Thus  the 
four  additional  forms  may  be  inferred  by  the  older  method  as 
well  as  by  the  method  adopted  in  this  work, — by  the  former  as 
an  inference  from  an  inference,  and  by  the  latter  as  an  immediate 
inference  from  the  given  proposition. 

§  10.     Miscellaneous  Exercises. 

I.    Give  the  obverse  of  the  converse  of  the  following  propositions : — 

(1)  The  useful  is  not  the  beautiful. 

(2)  Beauty  is  unity  in  variety. 

(3)  Wise  men  are  few. 

(4)  A  touches  B. 

(5)  (a)  I  know,  (b)  I  am,  (c)  He  is. 

(6)  A  is  equal  to  B. 

(7)  A  lies  above  B. 

(8)  The  number  of  substances  containing  more  than  four  ele 

ments  is  very  small. 

(9)  Where  no  object  is  distinguished,  we  are  not  conscious  of 

any. 
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(10)  A  is  greater  than  B. 

(11)  A  strikes  B. 

(12)  A  includes  B. 

II.  Test  the  following  inferences : — 

1.  Cold  is  agreeable ; 

.«.  Heat  is  disagreeable. 

2.  Some  elements  are  metals ; 
.•.   Some  non-metal  is  element. 

3.  If  a  body  is  heated,  it  will  expand ; 
.*.  If  a  body  expands,  it  is  heated. 

4.  Some  plants  can  move is  true; 

.•.   Some  plants  can  not  move is  also  true. 

5.  If  the  rays  of  light  fall  upon  the  eye,  they  will  produce  the 

sensation  of  vision ; 

.*.  If  the  sensation  of  vision  is  not  produced,  the  rays  of  light 
have  not  fallen  upon  the  eye. 

6.  All  A  is  B. 

.•.   Some  not-A  is  not-B. 

III.  Give  the  converse  of  the  contradictory  of  each  of  the  follow 
ing  propositions : — 

1.  Every  man  is  not  learned. 

2.  Only  animals  are  sentient  beings. 

3.  Nothing  is  annihilated. 

4.  If  A  is  B,  C  is  not  D. 

IV.  Give  the  contrapositive  of  the  contrary  of  each  of  the  follow 
ing  propositions : — 

1.  Every  phenomenon  has  a  cause. 

2.  No  man  is  perfect. 

3.  If  A  is  B,  C  is  D. 

4.  If  A  is  B,  C  is  not  D. 

V.  Give  the  converse  of  the  contrapositive  of  the  contrary  or  sub- 
contrary  of  the  contradictory  of  each  of  the  following  propositions : — 

1.  All  sensations  are  feelings. 

2.  No  man  is  immortal. 

3.  Some  men  are  wise. 

4.  Some  elements  are  not  metals. 
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VI.  Given  the  proposition  'Some  men  are  not  selfish'  as  true: 
state  the  propositions  that  can  be  inferred  from  it,  (1)  as  true,  (2)  as 
false,  and  (3)  as  doubtful  or  unknown. 

VII.  Given  the  proposition  'The  virtuous  are  happy'  as  true: 
state  the  propositions  that  can  be  inferred  from  it,  (1)  as  true,  (2)  as 
false,  and  (3)  as  doubtful  or  unknown. 

VIII.  Given  the  proposition  '  Some  men  are  unjust '  as  true :  state 
the  propositions  that  can  be  inferred  from  it,  (1)  as  true,  (2)  as  false, 
and  (3)  as  doubtful  or  unknown. 

IX.  Given  the  proposition  'No  man  is  infallible'  as  true:  state 
the  propositions  that  can  be  inferred  from  it,  (1)  as  true,  (2)  as  false, 
and  (3)  as  doubtful  or  unknown. 

X.  Infer  as  many  verbal  or  analytical  propositions  as  you  can 
from  each  of  the  following  terms: — (1)  animal,  (2)  matter,  (3)  triangle, 
(4)  circle,  (5)  square,  (6)  man,  (7)  plant,  (8)  metal,  (9)  force,  (10)  book, 
(11)  table,  (12)  horse,  (13)  mammal,  (14)  mind,  (15)  perception,  (16) 
sensation,  (17)  house,  (18)  philosopher,  (19)  poet,  (20)  king,  (21)  nation, 
(22)  society,  (23)  paper,  (24)  chair,  (25)  examination. 

XI.  Draw  as  many  inferences  as  you  can  from  the  truth  and  also 
from  the  falsity  of  each  of  the  following  propositions : — 

(1)  AU  S  is  P. 

(2)  No  S  is  P. 

(3)  Some  S  is  P. 

(4)  Some  S  is  not  P. 

XII.  Infer  as  many  propositions  as  you  can  from  each  of  the 
following  propositions  being  given  as  true : — 

(1)  Every  phenomenon  has  a  cause. 

(2)  The  invariable  antecedent  of  a  phenomenon  is  the  cause  of 

the  phenomenon. 

(3)  The  absolute  commencement  of  a  phenomenon  is  not  con 

ceivable. 

(4)  The  infinite  non-commencement  of  a  phenomenon  is  not 

conceivable. 

(5)  At  least  one  substance  has  no  cause. 


CHAPTER  III. 

OF  SYLLOGISMS. 

§  1.  A  Syllogism  is  the  inference  of  a  proposition  from  two 
given  propositions,  the  inferred  proposition  being  less  general 
than  either  of  the  two  given  propositions.  As  an  argument  fully 
expressed  in  language,  it  consists  of  three  propositions,  one  of 
which,  the  conclusion,  follows  necessarily  from  the  other  two, 
called  the  Premisses,  and  thus  differs  from  Immediate  Inference, 
which,  as  the  simplest  and  most  elementary  form  of  argument, 
consists  of  two  propositions,  the  conclusion  and  the  proposition 
from  which  the  conclusion  necessarily  follows.  From  the  propo 
sition  *  All  men  are  mortal '  follows  *  Some  mortal  beings  are 
men'  by  immediate  inference, — i.e.,  the  latter  is  a  conclusion 
derived  from  the  former  without  the  aid  of  any  other  proposition. 
In  a  Syllogism  such  aid  is  necessary,  that  is,  a  conclusion  is 
drawn  not  from  one  proposition  but  from  at  least  two  propo 
sitions.  For  example,  from  the  two  propositions  'All  men 
are  mortal '  and  '  Philosophers  are  men,'  I  infer  the  proposition 
'  Philosophers  are  mortal.'  Here  (1)  the  conclusion  follows 
from  the  two  propositions  taken  jointly,  and  not  from  either 
of  them  singly.  The  two  propositions  must  be  brought 
together  before  I  can  legitimately  infer  the  third  which  is 
involved  in  them,  and  yet  is  distinct  from  either.  The  con 
clusion  *  Philosophers  are  mortal '  is  not  the  same  as  either  of 
the  two  propositions  'All  men  are  mortal'  and  'Philosophers 
are  men ' ;  nor  does  it  follow  from  one  of  them.  By  this  cha 
racter  a  syllogism  is  distinguished  from  an  immediate  inference. 
Again,  (2)  the  two  propositions  being  true,  the  conclusion  must 
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be  true.  The  one  conjointly  with  the  other  makes  the  conclusion 
necessarily  admissible,  legitimate,  or  valid.  By  this  character,  a 
syllogism,  that  is,  a  correct  or  valid  syllogism,  is  distinguished 
from  an  apparent  one  or  a  mere  combination  of  three  propositions 
in  which  the  conclusion  does  not  follow  from  the  premisses. 
And  (3)  the  conclusion  can  not  be  more  general  than  either 
of  the  two  propositions  from  which  it  is  inferred.  The  pro 
position  '  Philosophers  are  mortal '  is  less  general  than  the 
proposition  'All  men  are  mortal,'  the  latter  being  applicable 
to  a  much  larger  number  of  individual  things  than  the  former. 
By  this  character,  a  syllogism  is  distinguished  from  an  induction, 
in  which  we  pass  from  the  less  general  to  the  more  general, 
from  the  particular  to  the  universal 1. 

A  syllogism  is  either  pure  or  mixed.  It  is  pure  when  both 
its  premisses  have  the  same  relation,  that  is,  when  they  are 
both  categorical  or  both  hypothetical ;  and  mixed  when  they 
have  different  relations,  that  is,  when  one  of  them  is  hypothetical 
and  the  other  categorical,  or  one  disjunctive  and  the  other  cate 
gorical.  These  distinctions  will  be  referred  to  more  fully  in  a 
subsequent  chapter2. 

§  2.     Of  Categorical  Syllogisms. 

A  Categorical  Syllogism  is  a  syllogism  consisting  of  two 
categorical  premisses  and  a  categorical  conclusion  necessarily 
following  from  them.  It  is  a  reasoning  in  which  a  term  is 
affirmed  or  denied  of  another  by  means  of  a  third.  Given  two 
terms  :  if  I  affirm  or  deny  one  of  the  other,  I  get  a  categorical 
proposition  'A  is  B'  or  'A  is  not  B.'  In  this  act  there  is  no 
reasoning,  mediate  or  immediate ;  there  is  merely  an  act  of 
judgment,  the  direct  comparison  of  one  term  with  the  other.  If 
every  term  could  be  thus  directly  affirmed  or  denied  of  every 
other,  there  would  be  no  such  mental  act  as  reasoning;  there 
would  be  no  need  of  it.  But  constituted  and  circumstanced  as 
we  are,  we  can  not  directly  affirm  or  deny  every  term  of  every 
other.  We  have  often  to  establish  a  relation  between  two  terms 

1  See  above,  Part  III,  Chap.  i. 

2  See  below,  Part  III,  Chap.  v. 


CHAP.  III.]  OF  SYLLOGISMS.  153 

from  the  relation  which  each  of  them  bears  to  a  third.  Given, 
say,  two  terms  '  A '  and  '  C  ' :  it  is  required  to  find  out  whether 
A  is  to  be  affirmed  or  to  be  denied  of  C.  Failing  to  do  this  by 
immediate  comparison,  I  affirm  A  of  every  B,  and  B  of  every  C, 
and  therefrom  affirm  A  of  every  C.  The  reasoning  is  thus  ex 
pressed  in  the  form  of  a  categorical  syllogism  : — 

Every  B  is  A, 

Every  C  is  B ; 

.-.  Every  C  is  A. 

In  this  reasoning  I  really  compare  the  whole  of  B  with  A, 
and  the  whole  of  C  with  B,  and  thus  establish  a  relation  between 
the  whole  of  C  and  A.  I  find,  for  example,  that  all  the  things 
called  *  B '  are  included  in  the  things  called  '  A,'  and  that  all  the 
things  called  *  C '  are  included  in  the  things  called  *  B,'  and  con 
clude  therefrom  that  all  the  things  called  '  C '  are  included  in  the 
things  called  '  A ' ;  or  I  find  that  A- things  co-exist  with  B-things, 
and  that  the  latter  co-exist  with  C-things,  and  conclude  there 
from  that  the  first  co-exist  with  the  last. 

The  two  terms  { A '  and  '  C,'  of  which  one  is  affirmed  or 
denied  of  the  other  in  the  conclusion,  are  called  the  Extremes, 
while  the  third  term  B,  with  which  each  of  them  is  compared, 
is  called  the  Middle  Term.  The  extremes  occur  in  the  premisses 
as  well  as  in  the  conclusion,  while  the  middle  term  occurs  in 
the  premisses  only.  The  extreme,  which  is  the  subject  in  the 
conclusion,  is  usually  called  the  Minor  Term,  and  that  which 
is  the  predicate,  the  Major  Term ;  the  premiss  which  contains 
the  minor  term,  the  Minor  Premiss,  and  that  which  contains 
the  major  term,  the  Major  Premiss. 

§  3.  Whether  a  particular  combination  of  three  propositions 
constitutes  a  valid  syllogism  or  not,  may  be  easily  ascertained 
with  the  aid  of  the  diagrams  used  in  explaining  immediate  in 
ference  in  the  preceding  chapter.  Draw  the  diagrams  repre 
senting  the  major  premiss  and  combine  with  each  of  them  every 
diagram  representing  the  minor  premiss,  and  if  the  conclusion 
follows  from  each  combination,  then  the  three  propositions 
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constitute  a  valid  syllogism  ;  if  not,  not.  If  the  major  or 
the  minor  premiss  is  represented  by  a  single  diagram,  then 
combine  this  one  with  each  diagram  representing  the  other 
premiss,  and  if  the  conclusion  follows  from  each  combination, 
then  the  three  propositions  constitute  a  valid  syllogism ;  if 
not,  not.  In  the  same  way  we  may  ascertain  whether  two 
premisses  lead  to  any  conclusion ;  and  if  so,  to  what  con 
clusion.  In  this  method  of  testing  syllogisms,  we  use  the 
following  two  axioms  : — 

(1)  Two  circles  coinciding  with  a  third  by  any  the  same 
part  coincide  with  each  other  by  that  part. 

(2)  Two  circles  of  which  one  coincides  and  the  other  does 
not  with  a  third  by  any  the  same  part  do  not  coincide  with 
each  other  by  that  part. 

When  the  first  axiom  is  applicable,  the  conclusion  is  af 
firmative ;  when  the  second  is  applicable,  the  conclusion  is 
negative ;  and  when  neither  is  applicable,  there  is  no  con 
clusion. 

The  truth  of  these  axioms  is  evident  to  every  person  who 
understands  the  meaning  of  the  words  in  which  they  are  ex 
pressed.  "Any  the  same  part"  may  be  "the  whole"  or  "the 
smallest  part  possible."  And  the  part  with  which  one  coincides 
may  be  either  a  part  or  the  whole  of  the  part  with  which  the 
other  coincides  or  does  not  coincide.  The  meaning  of  the  words 
may  be  further  illustrated  by  the  following  diagrams  : — 

1  2 
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In  the  first  diagram,  two  circles  A  and  C  coincide  with  B  by 
any  the  same  part, — namely,  the  whole  of  C  or  a  part  of  A ; 
therefore  they  coincide  with  each  other  by  that  part,  that  is,  "  all 
C  is  A"  or  "some  A  is  C."  This  diagram  is,  in  fact,  a  repre 
sentation  of  the  syllogism  "  all  B  is  A,  all  C  is  B  ;  therefore  all  C 
is  A,"  and  also  of  the  syllogism  "all  C  is  B,  all  B  is  A;  therefore 
some  A  is  C." 

In  the  second  diagram,  of  the  two  circles  C  and  A,  C  coincides 
with  a  third  B  by  a  part  (the  whole  of  C),  and  the  other  A  does 
not  coincide  with  B  by  the  same  part  (the  whole  of  C) ;  therefore 
they  do  not  coincide  with  each  other  by  that  part,  that  is,  "  no 
A  is  C,"  or  "  no  C  is  A."  This  diagram  is,  in  fact,  a  representa 
tion  of  the  syllogism  " all  C  is  B,  no  A  is  B;  .'.  no  A  is  C,"  and 
also  of  the  syllogism  "no  A  is  B,  all  C  is  B ;  .•.  no  C  is  A." 

In  the  third  diagram  no  conclusion  follows,  because  neither 
axiom  is  applicable  to  it,  the  circle  C  lying  either  outside  or 
inside  of  the  circle  A. 

§  4.  By  these  two  axioms  we  can  distinguish  a  categorical 
syllogism,  that  is,  a  valid  categorical  syllogism  from  an  apparent 
one,  or  a  mere  combination  of  three  propositions  in  which  the 
conclusion  does  not  follow  from  the  premisses.  But  to  help  the 
student  still  further  in  this  most  important  process  of  testing 
syllogisms,  we  shall  give  below  certain  rules  to  which  every 
categorical  syllogism  must  conform.  These  Syllogistic  Kules 
follow  from  the  definition  of  a  categorical  syllogism : — 
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1.  Every  categorical  syllogism  must  contain  three  and  only 
three  terms,  neither  more  nor  less, — namely,  the  two  extremes 
between  which  we  find  a  relation,  and  the  third  or  middle  term 
with  which  we  compare  each  extreme  in  order  to  compare  them 
with  each  other.  If  there  be  less  than  three,  there  is  no  means 
of  finding  the  relation  between  the  two  extremes.  If  there  be 
more,  either  there  is  a  train  of  reasoning  consisting  of  a  series  of 
syllogisms,  or  there  is  no  reasoning  at  all.  "  A  is  B,  B  is  C,  C  is 
D ;  therefore  A  is  D."  Here  there  are  four  terms,  and  there  is  a 
series  of  two  syllogisms.  The  first  two  propositions  give  the 
conclusion  'A  is  C,'  and  this  proposition  and  the  next,  namely, 
'  C  is  D,'  allow  the  conclusion  'A  is  D.'  But  the  following  propo 
sitions  containing  four  terms  do  not  constitute  any  reasoning: 
"  A  is  B,  C  is  D,  B  is  A,  and  D  is  C."  Here  there  are  four  pro 
positions,  from  which  we  can  not  infer  any  relation  between  A 
and  C  or  D,  or  between  B  and  C  or  D.  This  will  be  evident  from 
the  following  figures  representing  the  last  two  propositions : — 


A  and  B  may  or  may  not  lie  outside  C  or  D,  that  is,  their 
relation  is  unknown,  and  can  not  be  determined  from  those  two 
propositions.  It  follows  from  this  rule  that  no  term  should  be 
ambiguous  ;  for  an  ambiguous  term  having  two  distinct  meanings 
is  really  equivalent  to  two  terms,  and  the  three  terms  are,  in 
that  case,  really  equivalent  to  four. 

2.  Every  categorical  syllogism,  when  fully  expressed,  contains 
three  and  only  three  propositions, — namely,  the  two  premisses  in 
which  the  middle  or  third  term  is  compared  with  each  of  the 
two  extremes,  and  the  conclusion  which  expresses  a  relation 
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between  the  extremes,  and  which  follows  necessarily  from  the 
two  premisses. 

3.  The  middle  term  must  be  distributed  at  least  once.  This 
rule  and  those  which  are  given  below,  follow  from  that  part  of 
the  definition  of  the  syllogism  which  requires  that  the  conclusion 
must  necessarily  follow  from  the  premisses.  The  present  rule 
means  that  the  middle  term  with  which  the  two  extremes  are 
compared,  must  be  taken  once  at  least  in  its  universal  or  entire 
extent.  In  other  words,  the  whole  of  the  circle  standing  for  the 
middle  term  must  at  least  once  be  compared  with  either  of  the 
two  circles  representing  the  two  extremes;  for  otherwise  one 
extreme  might  be  compared  with  one  part  of  the  middle  term, 
and  the  other  with  another  part  of  it,  in  which  case  no  comparison 
could  be  possible  between  the  two  extremes.  This  will  be  evident 
from  the  following  diagrams  :  — 


All  A  is  B. 
All  C  is  B. 

No  conclu 
sion. 


All  A  and  all  C  are  each  compared  with  a  part  of  B,  and 
from  these  two  comparisons  we  can  draw  no  conclusion  as  to  the 
relation  between  C  and  A,  that  is,  we  can  not  infer  that  A  lies 
outside  of  C,  or  that  it  lies  inside  of  C,  or  that  A  and  C  intersect. 
This  is  evident  from  the  three  cases  represented  above.  The 
violation  of  this  rule  leads  to  a  fallacy,  technically  called  the 
Fallacy  of  Undistributed  Middle. 

4.  No  term  must  be  distributed  in  the  conclusion  which  was 
not  distributed  in  one  of  the  premisses.  The  non-distribution  of  a 
term  in  one  of  the  premisses  means  that  its  extent  has  not  been 
definitely  expressed,  that  it  has  not  been  exactly  stated  whether 
the  whole  or  part  of  its  extent  is  meant,  and  that  all  that  has 
been  said  about  it  is,  that  at  least  one  individual  or  case  has 
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been  taken  into  consideration,  while  the  whole  is  not  excluded1. 
From  this  vagueness  and  indefiniteness  about  the  extent  of  the 
term  in  one  of  the  premisses,  we  can  not,  in  the  conclusion,  take 
the  term  in  its  entire  extent,  i.  e.,  distributively.  In  some  cases  this 
may  be  allowed  ;  but  in  other  cases  this  can  not  be ;  so  generally 
we  can  not  distribute  a  term  in  the  conclusion  unless  it  is  distri 
buted  in  one  of  the  premisses.  For  it  must  not  be  forgotten  that 
what  we  are  allowed  to  infer  in  mediate  as  well  as  in  immediate 
inference,  is  not  that  which  follows  in  one  or  two  cases,  but  that 
which  follows  in  all  cases,  and  that  if  a  proposition  does  not 
follow  equally  in  all  cases,  it  can  not  be  regarded  in  Logic  as  a 
legitimate  inference.  This  will  be  evident  from  the  following 
diagrams : — 


All  B  is  A, 
All  B  is  C, 
.-.  All  C  is  A. 


From  the  first  diagram  the  conclusion  follows.  But  from  the 
second,  which  also  represents  the  premisses,  it  does  not  follow. 
Hence  the  conclusion  in  the  general  form  is  not  true.  C  not 
being  distributed  in  the  second  premiss,  can  not  be  distributed 
in  the  conclusion.  The  correct  conclusion  is  '  Some  C  is  A.' 

The  violation  of  this  rule  leads  to  a  fallacy,  technically  called 
the  Fallacy  of  Illicit  Process,  either  of  the  subject  or  of  the  pre 
dicate  in  the  conclusion,  that  is,  of  the  minor  or  of  the  major 
term. 

5.  If  both  the  premisses  be  negative,  nothing  can  be  inferred. 
For  what  is  expressed  in  the  premisses  is  that  there  is  no  con 
nection  between  the  middle  term  and  each  of  the  two  extremes ; 
and  from  this  nothing  can  be  inferred  between  the  two  extremes 
themselves— they  may  or  may  not  be  connected  with  each  other. 

1  See  above,  Part  II,  Chap.  in. 
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This  can  easily  be  proved  by  the  comparison  of  the  diagrams. 
A  negative  premiss  is  represented  by  the  3rd,  4th,  and  5th 
diagrams. 

Take  the  4th  and  4th.    Here  no  conclusion  follows.    A  and 
C  may  include  each  other  or  lie  outside  each  other. 


4th  and  4th. 

Take  the  3rd  and  4th.  Here  A  and  C  either  lie  outside  each 
other  or  intersect  with  each  other,  and  we  may  infer  *  Some  A  is 
not  C,'  but  as  this  conclusion  does  not  follow  in  the  other  cases, 
we  can  not  infer  it  generally. 


3rd  and  4th. 

Or  we  may  prove  the  rule  thus.  The  negative  premisses 
must  be  either  EE,  EO,  or  00  in  any  order;  and  it  will  be  seen, 
on  the  comparison  of  the  diagrams,  that  no  conclusion  follows 
generally  from  any  of  these  combinations  of  premisses,  i.e.,  from 
each  particular  case  of  each  combination.  A  conclusion  may 
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follow  in  one  case  of  a  combination,  but  if  it  does  not  follow  in 
the  other  cases,  it  can  not  be  regarded  as  a  legitimate  conclusion 
of  that  combination.  The  following  diagram  represents  a  case, 


4th  and  4th. 

namely,  4th  and  4th,  of  each  of  the  three  combinations ;  and  from 
this  no  conclusion  follows,  as  we  have  already  seen. 

6.  If  one  premiss  be  negative,  the  conclusion  must  be  negative. 
That  is,  in  those  cases  in  which  the  conclusion  does  follow,  it 
must  be  negative  ;  for  there  may  be  cases  in  which  no  conclusion 
follows.  The  negative  premiss  merely  expresses  that  there  is  no 
connection  between  the  middle  term  and  one  of  the  extremes, 
and  the  other  premiss,  which  must  be  affirmative,  expresses  that 
there  is  some  connection  between  the  middle  term  and  the  other 
extreme.  From  this  all  that  we  can  infer  is,  that  there  is  no 
connection  between  the  two  extremes.  The  negative  premiss 
may  be  represented  by  two  circles  A  and  B  lying  outside  each 
other,  and  the  affirmative  premiss  by  the  circle  B  and  another  C, 

either  including  each  other,  or 
intersecting,  or  coinciding  with 
each  other.  In  all  these  differ- 

ent  cases  a  Part  of  C  must  be 
within  B,  which  lies  outside  A. 
Hence  we  may  infer  that  a  part 

of  C  lies  outside  A,  or  "  Some  C  is  not  A,"  a  negative  con 
clusion. 

To  prove  the  rule  more  satisfactorily  we  may  have  recourse 
to  the  following  method.  The  possible  premisses  are  AE,  AO, 
IE,  10  in  any  order.  It  will  be  seen  from  the  comparison  of  the 
diagrams  that  in  those  cases  in  which  a  conclusion  follows,  the 
conclusion  is  negative. 
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Take,  for  example,  the  combination  AE.  It  has  the  following 
different  cases : — 

The  1st  diagram  and  4th,  2nd  and  4th,  4th  and  1st,  and 
4th  and  2nd. 


From  the  1st  and  4th  follows 
a  negative  conclusion,  namely, 
'  Some  A  is  not  C.' 


From  the  2nd  and  4th  follows 
a  negative  conclusion,  namely, 
*  No  C  is  A.' 


1st  and  4th. 


2nd  and  4th. 


From  the  4th  and  1st 
follows  a  negative  conclu 
sion,  namely,  'Some  C  is 
not  A.' 


4th  and  1st. 


11 
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From  the  4th  and  2nd  follows  a  negative  conclusion,  namely, 
<  No  C  is  A.3 


4th  and  2nd. 

Conversely,  it  can  be  shown  that  to  prove  a  negative  conclu 
sion  one  of  the  premisses  must  be  negative.  A  negative  conclusion 
means  that  there  is  no  connection  between  the  two  extremes, 
and  this  can  only  be  proved  by  a  premiss  which  expresses  that 
there  is  no  connection  between  the  middle  term  and  one  of  the 
extremes,  and  a  premiss  which  expresses  that  there  is  a  con 
nection  between  the  middle  term  and  the  other  extreme,  i.e.,  by 
a  negative  and  an  affirmative  premiss.  A  negative  conclusion, 
for  example,  '  Some  C  is  not  A'  means  that  at  least  a  part  of  C 
lies  outside  the  whole  of  A.  In  order  to  prove  this,  the  following 
premisses  are  necessary, — 1st,  that  a  part  of  C  coincides  with  a 
part  of  B,  and  2ndly,  that  the  part  of  B  which  coincides  with  a 
part  of  C  lies  outside  the  whole  of  A,  the  first  being  an  affirma 
tive  and  the  second  a  negative  premiss. 


Here  the  crossed  part  of  C  coincides  with  the  crossed  part  of 
B  that  lies  outside  the  whole  of  A,  therefore  the  crossed  part  of 
C  lies  outside  the  whole  of  A. 

7.  If  both  the  premisses  are  affirmative,  the  conclusion  must 
be  affirmative.  For,  if  the  conclusion  be  negative,  one  of  the 
premisses  must  be  negative  by  the  converse  of  Kule  6  ;  but  both 
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the  premisses  are,  by  supposition,  affirmative;  therefore  the 
conclusion  must  be  affirmative.  Conversely,  it  can  be  shown 
that  to  prove  an  affirmative  conclusion,  both  the  premisses  must 
be  affirmative.  For,  if  one  of  the  premisses  be  negative,  the 
conclusion  will,  by  Kule  6,  be  negative ;  therefore  both  the  pre 
misses  must  be  affirmative. 

8.  If  both  the  premisses  be  particular,  nothing  can  be  inferred. 
The  two  particular  premisses  are  either  II,  10,  or  00  in  any 
order.     In  the  first  combination  the  middle  term  is  not  dis 
tributed  in  either  of  the  premisses.     In  the  second,  it  may  be 
distributed  by  being  the  predicate  in  0,  but  as  the  conclusion 
must  be  negative,  a  term  will  be  distributed,  also,  in  the  con 
clusion,  which  was  not  distributed  in  the  premisses  ;  hence  there 
will  be  an  illicit  process  either  of  the  subject  or  of  the  predicate 
in  the  conclusion.     No  conclusion  follows  from  the  last  com 
bination,  both  the  premisses  being  negative.     Hence  it  is  true 
universally  that  nothing  can  be  inferred  if  both  the  premisses  be 
particular. 

9.  If  one  of  the  premisses  be  particular,  the  conclusion  must 
be  particular.     If  one  premiss  be  particular,  the  other  must 
be  universal,  for  from  two  particular  premisses  nothing  can  be 
inferred. 

Hence,  the  two  premisses  are  either  IA,  or  IE,  or  OA,  or  OE 
in  any  order.  The  conclusion  of  IA  or  AI  must  be  particular, 
because  in  the  premisses  only  one  term  (the  subject  in  A)  is  dis 
tributed,  and  that,  therefore,  must  be  the  middle  term;  and  if 
the  conclusion  were  universal,  a  term  would  be  distributed  in  it 
which  was  not  distributed  in  the  premisses  ;  hence  there  would 
be  an  illicit  process.  The  conclusion  of  IE  or  El  must  be 
particular,  for  if  it  were  universal,  there  would  be,  as  in  the  pre 
ceding  case,  an  illicit  process.  In  the  premisses  two  terms  only 
are  distributed  ;  of  these  one  must  be  the  middle  term,  and  the 
other  one  only,  therefore,  can  be  distributed  in  the  conclusion. 
But  the  conclusion  must  be  negative,  as  one  of  the  premisses  is 
negative,  and  if  it  were,  also,  universal,  both  its  subject  and 
predicate  would  be  distributed;  and  hence  there  would  be  a 
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term  distributed  in  the  conclusion,  which  was  not  distributed  in 
the  premisses.  Similarly,  the  conclusion  from  OA  or  AO  must 
be  particular  ;  only  two  terms  are  distributed  in  the  premisses  ; 
of  these  one  must  be  the  middle  term,  and  the  other  the 
predicate  of  the  conclusion,  which  will  be  negative,  and  have, 
therefore,  the  predicate  distributed.  Hence  the  subject  of  the 
conclusion  must  be  undistributed,  that  is,  the  conclusion  must 
be  particular ;  otherwise  there  would  be  an  illicit  process.  No 
conclusion  follows  from  OE,  as  both  the  premisses  are  negative. 

This  rule  can  also  be  proved  from  the  diagrams.     Take  the 
combination  IA.     From  the  3rd  and  2nd  diagrams  follows  a 


3rd  and  2nd.  1st  and  2nd. 

particular  conclusion,  '  Some  C  is  A,'  and  from  the  1st  and  2nd 
follows  a  particular  conclusion,  '  Some  C  is  A.'  In  some  cases,  as 
in  the  2nd  and  2nd,  a  universal  may  follow ;  but  as  this  does  not 
follow  in  the  other  cases,  it  is  inadmissible. 

From  this  rule,  it  is  evident  that  if  the  conclusion  is  universal, 
both  the  premisses  must  be  universal.  For,  if  one  of  the  premisses 
be  particular,  the  conclusion  will  be  particular.  Therefore  both 
the  premisses  must  be  universal. 

The  last  three  rules,  viz.,  the  7th,  8th,  and  9th,  are  merely 
consequences  of  the  other  rules.  A  violation  of  any  of  those 
three  rules  is  a  result  of  the  violation  of  some  of  the  other  rules. 
If  the  other  rules  are  carefully  observed,  the  last  three  must  be 
observed  along  with  them,  and  can  not  be  violated. 

§  5.     Division  of  Categorical  Syllogisms  into  Figures. 

Every  valid  categorical  syllogism  must  conform  to  the  nine 
rules,  or  conditions  laid  down  and  proved  above.  By  the  help  of 
those  rules,  we  can  easily  distinguish  a  valid  from  an  invalid 
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categorical  syllogism.  Given  any  combination  of  two  premisses 
and  a  conclusion,  we  can,  by  the  aid  of  the  rules,  determine 
wThether  the  conclusion  follows  from  the  premisses  or  not.  When 
only  two  premisses  are  given,  we  can  determine  whether  they 
lead  to  any  conclusion,  and  if  so,  to  what  conclusion. 

In  every  categorical  syllogism  there  must  be  two  premisses 
and  a  conclusion  determined  by  the  premisses.  Given  the  pre 
misses,  the  nature  of  the  legitimate  conclusion  is  given  along 
with  them.  In  the  premisses,  the  middle  term  may  have  differ 
ent  positions  in  different  syllogisms,  and  the  primary  division  of 
categorical  syllogisms  is  founded  on  the  difference  in  position  of 
the  middle  term  in  relation  to  the  extremes  in  the  premisses. 
The  division  is  into  three  classes,  technically  called  Figures,  and 
is  as  follows : — 

(1)  The  middle  term  is  the  subject  in  one  premiss,  and 
predicate  in  the  other. 

(2)  The  middle  term  is  the  predicate  in  both  the  premisses. 

(3)  The  middle  term  is  the  subject  in  both  the  premisses. 
Taking  B  to  be  the  middle  term  and  A  and  C  the  extremes, 

the  three  classes  may  be  thus  symbolically  expressed : — 

1st  Class.  2nd  Class.  3rd  Class. 

BA  AB  BA 

CB  CB  BC 

.-.  C  A  or  A  C.         /.  C  A  or  A  C.        .*.  C  A  or  A  C. 

The  conclusion  expresses  a  relation  between  C  and  A,  and  is 
represented  by  a  proposition  whose  subject  and  predicate  are 
either  A  and  C  or  C  and  A  respectively. 

If  we  always  take  C  as  the  subject  and  A  as  the  predicate  in 
the  conclusion,  and  call  them  the  minor  and  the  major  term,  and 
the  two  premisses  in  which  they  occur  the  minor  and  the  major 
premiss  respectively1,  we  get  four  classes  or  Figures  as  follows: — 

1  It  should  be  observed  that  the  distinction  between  the  major  and 
the  minor  term  is  purely  conventional.  There  is  no  reason  why  the 
subject  of  the  conclusion  should  be  called  the  minor  and  the  predicate 
the  major  term.  It  is  due  to  usage  that  the  two  names  'minor  term' 
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1st.  2nd.  3rd.  4th. 

BA  AB  BA  AB 

CB  CB  BO  BO 

.-.  CA  .-.  CA  .-.  CA  .-.  CA 

(1)  In  the  1st  figure  the  middle  term  is  the  subject  in  the 
major  premiss,  and  predicate  in  the  minor  premiss. 

(2)  In  the  2nd,  the  middle  term  is  the  predicate  in  both  the 
premisses. 

(3)  In  the  3rd,  the  middle  term  is  the  subject  in  both  the 
premisses. 

(4)  In  the  4th,  the  middle  term  is  the  predicate  in  the  major 
premiss  and  subject  in  the  minor. 

The  conclusion  is  always  a  proposition,  having  0  and  A 
respectively  for  its  subject  and  predicate. 

The  first  classification  or  division  is  founded  on  the  difference 
in  position  of  the  middle  term  in  the  premisses.  The  second  is 
founded  on  this  difference  and  on  the  distinction  between  the 
predicate  and  the  subject  in  the  conclusion,  or  between  the  major 
and  the  minor  term,  and  the  consequent  distinction  between  the 
major  and  the  minor  premiss. 

On  the  first  method  of  classification  of  syllogisms  there  are 
three  Figures,  and  on  the  second  method  there  are  four.  On  the 
first  method  the  conclusion  is  of  the  form  0  A  or  of  the  form  A  0 ; 
and,  on  the  second  method,  it  is  always  of  the  form  0  A.  As 
best  adapted  for  teaching  and  as  sanctioned  by  high  authorities, 
we  shall  adopt  here  the  four-fold  classification,  and  take  the 
conclusion  to  be  always  of  the  form  0  A1. 

and  'major  term'  are  applied  to  the  subject  and  the  predicate,  re 
spectively,  in  the  conclusion.  The  definition  of  the  minor  term  is 
that  it  is  the  subject,  and  the  definition  of  the  major  term  is  that  it  is 
the  predicate,  in  the  conclusion ;  in  other  words,  the  term  that  is  the 
subject  in  the  conclusion  is  defined  as  the  minor  term,  and  the 
term  that  is  the  predicate  as  the  major  term  of  a  syllogism. 

1  Some  logicians  obtain  the  four  figures  by  a  double  division. 
Ueberweg,  for  example,  first  divides  all  categorical  syllogisms  into 
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§  6.  Subdivision  of  Categorical  Syllogisms  in  each  Figure 
into  Moods. 

A  syllogism  may  differ  from  another  not  only  in  the  position 
of  the  middle  term  in  the  premisses,  but  also  in  the  quantity  and 
quality  of  the  two  premisses  themselves.  Each  of  the  two  pre 
misses  of  a  syllogism  in  each  figure  may  consist  of  any  one  of  the 
four  prepositional  forms  A,  E,  I,  and  0.  The  major  premiss 
may  be  any  one  of  these  four  forms,  and  the  minor,  again,  may 
be  any  one  of  them.  Thus  there  may  be  sixteen  possible  combi 
nations  of  premisses  in  each  figure,  the  first  letter  in  each  combi 
nation  representing  the  major  premiss,  and  the  second  letter  the 
minor  premiss,  of  a  possible  syllogism : — 

AA  EA  IA  OA 

AE  EE  IE  OE 

AI  El  II  01 

AO  EO  IO  00 

Theoretically  there  can  not  be  any  other  combination  of  pre 
misses.  All  possible  ones  are  enumerated  in  the  list  above.  Of 
course  each  of  these  combinations  does  not  lead  to  a  valid  con 
clusion,  and  does  not,  therefore,  constitute  a  valid  syllogism.  By 
the  rules  given  above,  and  by  the  method  of  the  comparison  of 
the  diagrams,  we  shall  now  test  these  combinations,  and  find  out 
which  of  them  yield  valid  forms  of  syllogism,  technically  called 
Moods,  and  which  do  not,  in  each  figure. 

Of  the  sixteen  combinations  we  may  at  once  reject  EE,  EO, 
OE,  and  00  as  invalid  in  all  figures,  because  no  conclusion 

three  chief  classes,  called  Figures  in  the  more  comprehensive  sense 
(the  three-fold  classification  given  above),  and  then  subdivides  the 
first  of  these  three  classes  into  two  according  as  the  middle  term  is 
the  subject  in  the  major  premiss  and  predicate  in  the  minor,  or  the 
predicate  in  the  major  premiss  and  subject  in  the  minor,  the  former 
subdivision  corresponding  to  the  first,  and  the  latter  to  the  fourth  of 
the  four-fold  classification  given  above.  The  second  and  third  primary 
classes  do  not  give  rise  to  any  subdivisions.  The  four  classes  thus 
obtained  by  a  double  division  are  called  by  him  Figures  in  the  narrower 
sense. 
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A. 
A. 


follows  from  two  negative  premisses  (Rule  5).  We  may  also 
reject  II,  10,  01  as  invalid,  because  nothing  can  be  inferred  from 
two  particular  premisses  (Rule  8). 

We  shall  now  see  what  conclusions  the  remaining  nine  com 
binations  AA,  AE,  AI,  AO,  EA,  El,  IA,  IE,  and  OA  lead  to,  and 
which  of  them  yield  valid  forms  of  syllogisms  or  moods,  and 
which  do  not,  in  each  figure. 

§  7.     Valid  Moods  in  the  First  Figure. 

1.    Take  AA : — The  conclusion  is  A.    For  by  Rule  7,  it  must 
A.       All  B  is  A,      be  affirmative,  i.  e.,  A  or  I ;  and  as  no  rule 
All  C  is  B  ;     is  violated  by  inferring  A  in  this  case,  it  is 
All  C  is  A1.     A     Tnat  AA  giveg  A  as  the  conciusion  m 

the  1st  figure  can  be  proved  from  the  diagrams,  thus : — The 
major  premiss  A  is  represented  by  the  1st  and  the  2nd  diagram. 
The  minor  premiss  A  is  represented  by  the  same  two  diagrams. 
Combine  each  of  the  one  with  each  of 
the  other,  and  draw  the  conclusion 
which  follows  from  each  combination, 
remembering  that  C  must  be  the  sub 
ject,  and  A  the  predicate,  in  the  con 
clusion.  There  are  four  cases,  namely, 
the  1st  and  2nd,  1st  and  1st,  2nd  and 
1st,  and  2nd  and  2nd.  From  1st  and 
2nd  follows  A  'All  C  is  A.'  From  1st 
and  1st  also  follows  A.  Similarly,  from 
the  other  two  cases  of  A  A  in  the  1st 
figure  follows  A.  AAA  is,  therefore,  a 
valid  mood  in  the  first  figure.  From 
A  follows  I  by  subalternation,  or  I 
may  be  inferred  directly  from  the  dia 
grams. 


1st  and  2nd. 


1st  and  1st. 


2.    Take  next  AE : — No  conclusion  follows.    For  by  Rule  6, 

1  It  should  be  remembered  that  in  this  and  in  the  examples  that 
follow,  B  is  taken  as  the  middle  term,  A  as  the  major  term,  C  as  the 
minor  term,  and  CA  as  the  typical  form  of  the  conclusion. 
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1st  and  4th. 


it  must  be  negative,  i.  e.,  E  '  No  C  is  A,'  or  0    A.    All  B  is  A. 
'Some  C  is  not  A';  bub  as  in  E  and  0,  the    E.     No  C  is  B, 
major  term  A  is  distributed,  while  it  is  un-    No  conclusion, 
distributed  in  the  major  premiss,  that  is,  as  Eule  4  is  violated  by 
inferring  E  or  0  in  this  case,  no  conclusion  follows. 

This  can  be  proved  from  the  dia 
grams.  The  major  premiss  A  is  repre 
sented  by  the  1st  and  2nd  diagrams, 
and  the  minor  premiss  E  by  the  4th 
diagram. 

From  1st  and  4th  no  conclusion 
follows,  because  C  may  be  outside  or 
inside  A. 

3.  Take  next  AI : — The  conclusion 

is  I.     For  by  Rules  7  and  9,  it  can  not  be  anything  else  than  I ; 
and  as  no  rule  is  violated  by  inferring  I  in  this  case,  it  is  I. 

This  can  be  proved  from  the  diagrams.     The  major  premiss 
A  is  represented  by  the   1st  and  2nd    ^.       All  B  is  A, 
diagrams ;  and  the  minor  premiss  I  by    I.        Some  C  is  B ; 
the    1st,    2nd,   3rd,  and   5th   diagrams.    L  •'•  Some  C  is  A. 
Combine  each  of  the  one  with  each  of  the  other,  and  draw  the 
conclusion  of  the  form  CA,  which  fol 
lows  from  each  combination. 

From  the  1st  and  3rd  follows  'Some 
C  is  A'  (I).  Similarly,  from  the  1st 
and  5th,  1st  and  1st,  1st  and  2nd,  2nd 
and  3rd,  2nd  and  5th,  2nd  and  2nd, 
and  2nd  and  1st  follows  also  the  same 
conclusion. 

The   student   should   draw    these 
diagrams,  and  satisfy  himself  that  the  conclusion  really  follows 
from  them. 

4.  AO : — No  conclusion  follows.     For  by  Rules  6  and  9,  it 
can  not  be  anything  else  than  0 ;  but    A.    All  B  is  A, 

as  in  0  '  Some  G  is  not  A,'  A  is  distri-     0.    Some  C  is  not  B, 
buted,  while  it  is  undistributed  in  the         No  conclusion. 


1st  and  3rd. 
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major  premiss,  that  is,  as  Rule  4  is  violated  by  inferring  O  in 
this  case,  no  conclusion  follows. 

From  the  1st  and  4th  diagrams,  representing  the  major  pre 
miss  A  and  the  minor  premiss  0,  respectively,  nothing  follows, 
because  C  may  be  outside  or  inside  A. 


1st  and  4th. 

5.  EA  :  —  The  conclusion  is  E.  For  by  Rule  6,  it  must  be 
E.  No  B  is  A  negative,  i.e.,  E  or  0  ;  and  as  no  rule  is 
A.  All  C  is  B  ;  violated  by  inferring  E  in  this  case,  it 


E.  .-.  No  C  is  A.       g 


From  the  4th  and  1st  follows  E  '  No  C  is  A.'  From  the  4th 
and  2nd  also  follows  '  No  C  is  A.'  From  E  follows  0  '  Some  C  is 
not  A  '  by  subalternation,  or  0  may  be  inferred  directly  from  the 
diagrams. 


4th  and  1st. 

G.     El : — The  conclusion  is  0.     For  by  Rules  6  and  9,  it  can 
E.        No  Bis  A,  n°t  be  anything  else  than  0;  and  as 

I.         Some  C  is  B ;          no  rule  is  violated  by  inferring  O  in 
O.  .-.    Some  C  is  not  A.     this  Cas6)  it  ig  Q      From  the  4th  and 

1st  as  also  from  the  4th  and  2nd,  4th  and  3rd,  and  4th  and  5th 
follows  Some  C  is  not  A  (0). 


CHAP.  III.]  OF  SYLLOGISMS.  171 


4th  and  1st.  4th  and  3rd. 

7.  IA : — No  conclusion  can  be  drawn  from  this  by  Rule  3, 
because  the  middle  term  B  is  not  distributed,  being  the  predicate 
in  A  and  the  subject  in  I. 

8.  IE: — No  conclusion  follows.     For  by  Rules  6  and  9,  it 
can  not  be  anything  else  than  0  '  Some  C  is  not  A' ;  but  as  in  O, 
the  term  A  is  distributed  in  the  conclusion,  while  it  is  undis 
tributed  in  the  major  premiss,  that  is,  as  Rule  4  is  violated  by 
inferring  0  in  this  case,  no  conclusion  follows. , 

9.  OA : — Here  the  middle  term  is  not  distributed,  and  hence 
no  conclusion  can  be  drawn  according  to  Rule  3. 

In  the  first  figure  or  class  the  combinations  AA,  AI,  EA,  and 
El  lead,  then,  to  valid  conclusions,  and  yield  the  following  valid 
forms  of  syllogisms  or  moods:  AAA,  All,  EAE,  EIO,  technically 
called  Barbara,  Darii,  Celarent,  and  Ferio.  The  conclusions  of 
the  moods  AAI  and  EAO,  which  are  also  valid,  may  be  inferred 
from  the  conclusions  of  AAA  and  EAE  by  subalternation. 
Hence  they  have  been  called  subaltern  moods,  and  are  quite 
useless. 

By  comparing  these  valid  moods  with  one  another  we  can 
generalize  the  following  two  special  rules  of  the  first  figure : — 

(1)  The  major  premiss  must  be  universal.     This  is  true  of 
every  one  of  the  valid  moods. 

(2)  The  minor  premiss  must  be  affirmative.     This  is  also 
true  of  every  one  of  them. 

These  two  special  rules  of  the  first  figure  may  be  proved  thus 
by  the  general  syllogistic  rules.  If  the  minor  premiss  be  nega 
tive,  the  major  premiss  must  be  affirmative  by  Rule  5,  and  the 
conclusion  negative  by  Rule  6,  i.e.t  A  will  be  distributed  in  the 
conclusion,  being  the  predicate  in  a  negative  proposition,  when  it 
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has  not  been  distributed  in  the  major  premiss,  being  the  predi 
cate  in  an  affirmative  proposition.     Hence  the  minor  can  not  be 
negative ;    it  must,   therefore,   be    an    affirmative   proposition. 
Secondly,  if  the  major  be  particular,  the  middle  term  B  will  not 
be  distributed  in  the  premisses,  being  the  subject  in  a  particular 
proposition,  and  predicate  in  an  affirmative  proposition.     The 
major  premiss  must,  therefore,  be  universal. 
§  8.     Valid  Moods  in  the  Second  Figure. 
1.    A  A :— Nothing  follows,  because  the  middle  term  B  is  not 
A.    All  A  is  B,  distributed,   being    the    predicate  in  two 

A.    All  C  is  B,  affirmative  propositions. 

From  the  1st  and  1st  diagrams  repre- 


No  conclusion. 


A. 
E. 
E. 


No  C  is  B  ; 
No  C  is  A. 


1st  and  1st. 

sen  ting  the  major  and  the  minor  premiss  A  respectively,  nothing 
follows,  because  C  might  be  inside  or  outside  A. 

2.    AE : — The  conclusion  is  E.     For  by  Kule  6,  it  must  be 
All  A  is  B,      negative,  i.e.,  E  or  0;  and  as  no  rule  is 
violated  by  inferring  E  in  this  case,  it  is  E. 
This  can  be    proved   from  the  diagrams. 
The  major  premiss  A  is  represented 
by  the  1st  and  2nd  diagrams;  and  the 
minor  premiss  E  by  the  4th.    Combine 
these  in  the  usual  way.     From  the  1st 
and  4th  diagrams  follows  E  '  No  C  is 
A.'    From  the  2nd  and  4th  also  E  fol 
lows.    AEE  is,  therefore,  a  valid  form 


1st  and  4th. 
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of  syllogism  or  mood  in  the  2nd  figure.     From  E  follows  0  by 
subalternation,  or  O  may  be  inferred  directly  from  the  diagrams. 

3.  AI : — Nothing  follows,  because  the  middle  term  is  not 
distributed. 

4.  AO : — The  conclusion  is  0.     For  by  Eules  6  and  9,  it  can 
not  be  anything  else  than  0 ;  and  as    ^.        All  A  is  B 

no  rule  is  violated  by  inferring  0  in    O.        Some  C  is  not  B  ; 
this  case,  it  is  0.     The  major  premiss    °-  •'•  Some  c  is  not  A- 
A  is  represented  by  the  1st  and  2nd  diagrams ;  and  the  minor 
premiss  0  by  the  3rd,  4th,  and 
5th.     Combine   each  of  the  one 
with  each  of  the  other. 

From  the  1st  and  3rd  dia 
grams  follows  0  'Some  C  is  not 
AJ;  similarly,  from  the  1st  and 
4th,  .1st  and  5th,  2nd  and  3rd, 
2nd  and  4th,  2nd  and  5th  also 

follows  0.     AGO  is,  therefore,  a  1st  and  3rd. 

valid  form  of  syllogism  or  mood  in  the  2nd  figure. 

5.  EA : — The  conclusion  is  E.     For  by 
Rule  6,  it  must  be  negative,  z.<?.,  E  or  0; 
and  as  no  rule  is  violated  by  inferring  E  in 
this  case,  it  is  E. 

From  the  4th  and  1st  fol 
lows  E  <  No  C  is  A,'  in  the  2nd 
figure.  Similarly  from  the  4th 
and  2nd  follows  E.  EAE  is, 
therefore,  a  valid  form  of  syl 
logism  or  mood  in  the  second 
figure.  From  E  follows  0  by 
subalternation,  or  0  may  be 
inferred  directly  from  the  diagrams. 

6.  El:— The  conclusion  is  O.     For  by  Rules  6  and  9,  it 
can  not  be  anything  else  than   0  ;      E>        No  A  is  B, 

and  as  no  rule  is  violated  by  inferring      I.         Some  C  is  B ; 
0  in  this  case,  it  is  0.  °-  •'•  Some  c  is  not  A- 


A. 
E. 


No  A  is  B, 
All  C  is  B  ; 
No  C  is  A. 


X X 


4th  and  1st. 
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From  the  4th  and  3rd  follows  0  'Some  C  is  not  A.' 
part  lying  within  B  must  be  outside  A. 


x^~X~^\ 


The 


4th  and  3rd. 

Similarly,  from  the  4th  and  2nd,  4th  and  1st,  4th  and  5th 
follows  0  '  Some  C  is  not  A.'  EIO  is,  therefore,  a  valid  form  of 
syllogism  or  mood  in  the  second  figure. 

I.      Some  A  is  B,  ?.     IA  : — Nothing    can  be  inferred 

A.     All  G  is  B,  because  the  middle  term  is  not  distri- 

No  conclusion.         buted  in  the  premisses. 

From  the  3rd  and  1st  nothing  follows,  for  C  may  lie  outside 
or  inside  A. 


3rd  and  1st. 

8.  IE: — No  conclusion  follows.     For  by  Rules  6  and  9,  it 
can  not  be  anything  else  than  0 ;  but  as  Eule  4  is  violated  by 
inferring  0  in  this  case,  no  conclusion  follows. 

9.  OA: — Nothing  follows  for  the  same  reason  as  in  the 
preceding  case. 

The  valid  forms  of  syllogism  or  moods  in  the  second  figure 
are,  therefore,  AEE,  AGO,  EAE,  and  EIO,  technically  called 
Camestres,  BaroJco,  Cesare,  and  Festino.  AEO  and  EAO  are  also 
valid,  being  merely  the  weakened  forms  of  AEE  and  EAE ;  as 
their  conclusions  follow  by  subalternation  from  those  of  the 
latter,  they  are  called  subaltern  moods. 
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From  these  valid  moods  we  can  generalize  the  following 
special  rules  of  the  second  figure : — 

(1)  The  major  premiss  must  be  universal. 

(2)  One  of  the  two  premisses  must  be  negative. 

(3)  The  conclusion  must  be  negative. 

Each  of  these  rules  holds  good  in  each  of  the  valid  moods. 
They  may  be  thus  proved  by  the  general  syllogistic  rules.  If 
one  of  the  premisses  be  not  negative,  the  middle  term  will  not  be 
distributed.  If  one  premiss  be  negative,  the  conclusion  must  be 
negative  by  Eule  6.  The  conclusion  being  negative,  the  major 
term,  which  is  the  predicate  in  it,  is  distributed,  and  must, 
therefore,  be  also  distributed  in  the  premisses ;  and  this  will  not 
be  the  case,  unless  the  major  premiss  be  universal,  because  the 
major  term  is  the  subject  in  this  premiss. 

§  9.    Valid  Moods  in  the  Third  Figure. 

1.  Take  AA : — The  conclusion  is  I.     For  by  Eule  7,  it  must 
be  affirmative,  i.e.,  A  or  I;  but  as  Eule  4      ^.       All  B  is- A 

is  violated  by  inferring  A,  it  can  not  be      A.        All  B  is  C ; 
A ;  and  as  no  rule  is  violated  by  inferring      *•  •  '•   Some  C  is  A. 
I  in  this  case,  it  is  I. 

AAI  is,  therefore,  a  valid  mood  in  the  3rd  figure. 

2.  AE : — No  conclusion  follows.     For  by  Eule  6,  it  must  be 
negative  ;  and  as  Eule  4  is  violated  by      A   All  B  is  A 
inferring 'a  negative  conclusion  in  this       E.  No  B  is  C* 

case,  no  conclusion  follows.  No  conclusion. 

3.  AI : — The  conclusion  is  I.     For  by  Eules  7  and  9,  it  can 
not  be  anything  else  than  I ;  and  as  no       A         ^  B  is  A 
rule  is  violated  by  inferring  I  in  this       I.        Some  B  is' C; 
case,  it  is  I.  !•  •*•  Some  C  is  A. 

4.  AO  : — No  conclusion  follows  for       ^     ^11  B  is  A 

the    same    reason    as    in   the    case   of       0.    Some  B  is  not  C, 
<AJ2>  No  conclusion. 

5.  EA  : — The  conclusion  is  O.     For  by  Eule  6,  it  must  be 
negative,  i.e.,  E  or  0 ;  but  as  Eule  4  is  violated  by  inferring  E, 
it  can  not  be  E  ;  and  as  no  rule  is  violated  by  inferring  0  in  this 
case,  it  is  0. 
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6.  El : — The  conclusion  is  0.     For  by  Eules  6  and  9,  it  can 
not  be  anything  else  than  O ;  and  as  no  rule  is  violated  by 
inferring  0  in  this  case,  it  is  0. 

7.  IA  : — The  conclusion  is  I.    For  by  Rules  7  and  9,  it  can 
not  be  anything  else  than  I ;  and  as  no  rule  is  violated  by 
inferring  I  in  this  case,  it  is  I. 

8.  IE  : — No  conclusion  follows.  For  by  Rules  6  and  9,  it  can 
not  be  anything  else  than  0 ;  but  as  Rule  4  is  violated  by 
inferring  0  in  this  case,  no  conclusion  follows. 

9.  OA  :— The  conclusion  is  0.     For  by  Rules  6  and  9,  it 
can  not  be  anything  else  than  0 ;  and  as  no  rule  is  violated  by 
inferring  0  in  this  case,  it  is  0. 

That  the  conclusions  proved  above  by  the  syllogistic  rules  are 
really  valid,  can  be  shown  by  the  comparison  of  the  diagrams,  as 
in  the  case  of  the  first  and  second  figures. 

The  combinations  AA,  AI,  EA,  El,  IA,  and  OA  yield,  there 
fore,  valid  conclusions  in  the  3rd  figure,  and  give  rise  to  the 
following  moods— AAI,  All,  EAO,  EIO,  LAI,  and  OAO,  techni 
cally  called  Darapti,  Datisi,  Fdapton,  Ferison,  Disamis,  and 
BoJcardo. 

From  these  valid  moods  we  can  generalize  the  following 
special  rules  of  the  third  figure  : — 

(1)  The  minor  premiss  must  be  affirmative. 

(2)  The  conclusion  must  be  particular. 

These  two  rules,  which  hold  good  in  all  the  above-mentioned 
valid  moods  in  the  3rd  figure,  may  be  thus  proved  by  the  general 
syllogistic  rules.  If  the  minor  premiss  be  negative,  the  conclu 
sion  must  be  negative  by  Rule  6,  and  the  major  term,  the 
predicate  in  •  the  conclusion,  will  be  distributed,  which  has  not 
been  distributed  in  the  premisses,  being  the  predicate  in  the 
major  premiss,  which  must  be  affirmative  by  Rule  5.  If  the 
conclusion  be  universal,  the  minor  term,  the  subject  in  the  con 
clusion,  will  be  distributed,  which,  being  the  predicate  in  the 
affirmative  minor  premiss,  has  not  been  distributed  in  the 
premisses. 

§  10.    Valid  Moods  in  the  Fourth  Figure, 
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A.        All  A  is  B, 

1.  AA  :—The  conclusion  is  I.  A.        All  B  is  C  ; 

I.  .-.   Some  C  is  A. 

2.  AE  :— The  conclusion  is  E,  and  0  follows  from  E  by 
subalternation. 

3.  AI :— Invalid  by  Eule  3. 

4.  AO  :— Invalid  by  Eule  3. 

5.  EA  :—  The  valid  conclusion  is  0. 

6.  El : — The  valid  conclusion  is  O. 

7.  IA : — The  valid  conclusion  is  I. 

8.  IE :— Invalid  by  Eules  6  and  4. 

9.  OA :— Invalid  by  Eules  6  and  4. 

In  the  4th  figure,  the  moods  AAI,  AEE,  EAO,  EIO  and  IAI, 
technically  called  Bramantip,  Camenes,  Fesapo,  Fresison,  and 
Dimaris,  are  valid.  That  these  moods  are  really  valid  in  the 
4th  figure  can  be  proved  by  the  comparison  of  the  diagrams  in 
the  way  in  which  we  have  proved  the  valid  moods  in  the  1st  and 
in  the  2nd  figure. 

From  these  valid  moods  we  can  generalize  the  following 
special  rules  of  the  fourth  figure : — 

(1)  If  the  major  premiss  be  affirmative,  the  minor  must  be 
universal. 

(2)  If  the  minor  premiss  be  affirmative,  the  conclusion  must 
be  particular. 

(3)  If  either  premiss  be  negative,  the  major  premiss  must 
be  universal. 

The  student  is  required  to  prove  these  special  rules  by  the 
general  syllogistic  rules. 

§  11.     Questions  and  Exercises. 

1.  Define  the  following: — The  major,  minor,  and  middle  terms, 
the  major  and  minor  premisses,  the  conclusion,  syllogism,  figure, 
mood,  inference. 

2.  State  the  two  axioms  used  in  drawing  inferences  by  the  com 
parison  of  the  diagrams. 

3.  Explain  and  illustrate  the  method  of  drawing  inferences  by  the 
comparison  of  the  diagrams. 

K.  12 


178  OF  SYLLOGISMS.  [PART  III. 

4.  Explain  and  illustrate  the  method  of  testing  syllogisms  by  the 
comparison  of  the  diagrams. 

5.  Define  a  syllogism,  and  show  how  the  general  syllogistic  rules 
follow  from  its  definition. 

6.  Prove  as  thoroughly  as  you  can  the  following  general  syllogis 
tic  rules : — 

(1)  The  middle  term  must  be  distributed  at  least  once  in  the 

premisses. 

(2)  No  term  must  be  distributed  in  the  conclusion  which  was 

not  distributed  in  one  of  the  premisses. 

(3)  If  both  the  premisses  be  negative,  nothing  can  be  in 

ferred. 

(4)  If  one  premiss   be  negative,  the  conclusion  must  be 

negative. 

7.  Explain  fully  the  meaning  of  the  terms  'figure'  and  'mood.' 
How  many  figures  are  there?   and  how  many  moods?     Give  reasons 
for  your  answer. 

8.  Name  the  figure  or  figures  in  which  the  combination  AA  leads 
to  a  valid  conclusion,  giving  reasons  and  concrete  examples. 

9.  Name  the  figure  or  figures  in  which  the  combination  AEE 
forms  a  valid  mood,  giving  reasons  and  illustrations. 

10.  Give  concrete  examples  of  the  following  combinations  of  pre 
misses  in  every  figure,  and  draw  the  conclusions,  if  any,  which  follow 
from  them,  giving  reasons: — AE,  OA,  IA,  and  IE. 

11.  Draw  the  conclusion,  if  any,  which  follows  from  each  of  the 
following  combinations  of  premisses  in  any  figure  by  the  comparison 
of  the  diagrams :— AA,  E  A,  AO,  and  EL 

12.  Test  by  the  comparison  of  the  diagrams  the  following  combi 
nations  or  moods  in  every  figure  : — AEA,  IAA,  AIA,  EIE,  AAA,  EAE. 

13.  Prove  the  following  general  syllogistic  rules : — 

(1)  If  both  the  premisses  be  particular,   nothing  can  be 

inferred. 

(2)  If  one  of  the  premisses  be  particular,  the  conclusion  must 

be  particular. 

(3)  To  prove  a  negative  conclusion  one  of  the  premisses  must 

be  negative. 

(4)  If  the  conclusion  be  affirmative,  both  the  premisses  must 

be  affirmative. 
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(5)     If  the  conclusion  be  universal,  both  the  premisses  must 

be  universal. 
(G)    If  both  the  premisses  be  affirmative,  the  conclusion  must 

be  affirmative. 

14.  Prove,  by  the  general  syllogistic  rules,  the  following  special 
rules : — 

(1)  In  the  first   figure  the  major  premiss  must  be    uni 

versal. 

(2)  In  the  second  figure  the  major  premiss  must  be  uni 

versal. 

(3)  In  the  third  figure  the  minor  premiss  must  be  affirma 

tive. 

(4)  In  the  fourth  figure  one  of  the  premisses  cannot  be  a 

particular  negative, 
(o)    In  the  first  figure  the  conclusion  must  have  the  quality  of 

the  major  premiss  and  the  quantity  of  the  minor. 
(G)    In  the  second  figure  the  conclusion  must  be  negative  and 

have  the  quantity  of  the  minor  premiss. 

(7)  In  the  third  figure  the  conclusion  must  be  particular  and 

have  the  quality  of  the  major  premiss. 

(8)  In  the  fourth  figure  the  conclusion  cannot  be  an  universal 

affirmative. 

15.  Name  the  figure  or  figures  (1)  in  which  A  can  be  proved,  (2) 
in  which  E  can  be  proved,  (3)  in  which  I  can  be  proved,  and  (4)  in 
which  0  can  be  proved. 

16.  Name  the  moods  which  have  A,  E,  I,  and  0  respectively  for 
their  conclusions. 

17.  Give  concrete  examples  of  the  moods  All,  IAI,  OAO,  and 
EAO  in  those  figures  in  which  they  are  valid. 

18.  State  and  prove  the  special  rules  of  the  first  figure,  and  deter 
mine  by  them  the  valid  moods  in  that  figure. 

19.  State  and  prove  the  special  rules  of  the  second  figure,  and 
determine  by  them  the  valid  moods  in  that  figure. 

20.  State  and  prove  the  special  rules  of  the  third  figure,  and 
determine  by  them  the  valid  moods  in  that  figure. 

21.  State  and  prove  the  special  rules  of  the  fourth  figure,  and 
determine  by  them  the  valid  moods  in  that  figure. 

12—2 


CHAPTER  IV. 

THE  ARISTOTELIAN  AND  THE  SCHOLASTIC  METHODS  OF 
DETERMINING  VALID  MOODS. 

§  I.  Aristotle's  Dictum  de  omni  et  nullo : — This  celebrated 
Dictum  is  the  supreme  axiom  or  principle  of  syllogistic  reasoning 
according  to  Aristotle  and  his  followers,  both  ancient  and  modern. 
It  is  thus  translated  by  Whately :  "  Whatever  is  predicated  of 
a  term  distributed,  whether  affirmatively  or  negatively,  may  be 
predicated  in  like  manner  of  anything  contained  in  it."  Mill 
states  it  as  follows :  "  Whatever  can  be  affirmed  (or  denied)  of  a 
class  may  be  affirmed  (or  denied)  of  everything  included  in  the 
class."  The  Dictum  is  quite  self-evident,  being  merely  a  state 
ment  of  the  meaning  of  the  term  class.  A  class  is  an  indefinite 
number  of  individuals,  possessing  certain  attributes  in  common. 
Whatever  possesses  those  attributes  belongs  to  the  class,  or  is 
included  in  it.  Whatever  does  not  possess  them  is  not  included. 
The  very  condition  of  a  thing's  belonging  to  the  class  is  that  it 
must  possess  the  attributes  which  are  common  to  the  individuals 
of  the  class.  And  the  Dictum  in  its  affirmative  form  simply 
states  that  what  belongs  to  a  higher  class  must  belong  to  a 
lower,  that  is,  to  a  class  or  to  a  thing  included  in  the  former,  as 
otherwise  it  could  not  be  so  included  ;  and  in  its  negative  form, 
it  states  that  what  does  not  belong  to  a  class  can  not  belong  to 
any  lower  class  or  to  any  individual  included  in  the  former,  as 
otherwise  it  could  not  be  so  included.  In  the  proposition  "  All 
men  are  mortal,"  'mortal'  is  affirmed  of  the  class  'man,'  and 
therefore  it  may  be  affirmed  of  any  class,  of  any  part  of  a  class, 
or  of  any  individual,  such  as  'all  kings,'  'some  beings,'  or 
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'Socrates,'  included  in  the  higher  class  'man.'  In  the  propo 
sition  "  No  man  is  perfect,"  *  perfect '  is  denied  of  the  class 
*  man,'  and  it  may  therefore  be  denied  of  any  class,  of  any  part 
of  a  class,  or  of  any  individual,  such  as  *  all  kings,'  '  some  beings,' 
or  '  Socrates,'  included  in  the  higher  class  '  man.'  These  reason 
ings,  stated  fully,  give  rise  to  the  following  syllogisms : — (1)  All 
men  are  mortal,  all  kings  are  men,  therefore  all  kings  are  mortal ; 
(2)  all  men  are  mortal,  some  beings  are  men,  therefore  some 
beings  are  mortal ;  (3)  all  men  are  mortal,  Socrates  is  a  man, 
therefore  Socrates  is  mortal.  And  (1)  no  man  is  perfect,  all 
kings  are  men,  therefore  no  kings  are  perfect ;  (2)  no  man  is 
perfect,  some  beings  are  men,  therefore  some  beings  are  not 
perfect;  (3)  no  man  is  perfect,  Socrates  is  a  man,  therefore 
Socrates  is  not  perfect. 

§  2.  By  applying  the  Dictum  to  the  possible  combinations 
of  premisses  we  have  given  in  the  preceding  chapter,  it  can  be 
easily  shown  that  only  four  (or  six  including  the  subalterns)  are 
valid  in  the  1st  figure,  giving  rise  to  the  four  moods  we  have 
already  established.  From  the  Dictum,  we  can  easily  deduce 
the  two  special  rules  of  the  1st  figure.  According  to  the  first 
clause  of  it,  something  must  be  affirmed  or  denied  of  a  class  dis- 
tributively,  that  is,  the  major  premiss  must  be  universal,  affirma 
tive  or  negative.  According  to  the  last  part  of  its  second  clause, 
something  must  be  contained  in  the  class,  that  is,  the  minor 
premiss  must  be  affirmative.  And  these  are  the  two  special 
rules  for  the  1st  figure.  Applying  the  second  of  these  two  rules 
to  the  16  combinations,  we  reject  AE,  AO,  EE,  OE,  IE,  10,  OE, 
and  00,  and  applying  the  first,  we  reject  IA,  II,  OA,  01 ;  and 
the  remaining  four  AA,  AI,  EA,  and  El,  according  to  the  first 
part  of  the  second  clause,  give  rise  to  the  valid  moods  Barbara, 
Darii,  Celarent,  and  Ferio. 

§  3.  The  Dictum  is  directly  applicable  to  syllogisms  in  the 
1st  figure  only,  and  can  not  be  applied  to  any  syllogism  in  the 
other  figures.  Hence  Aristotle  regarded  the  1st  figure  as  perfect, 
as  the  very  type  of  syllogistic  reasoning,  and  the  other  figures 
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as  imperfect.  He  recognized  only  the  first  three  figures,  of  which 
the  first  was  considered  to  be  the  normal  and  standard  mode  of 
reasoning,  and  the  other  two  as  deviations  from  it,  allowed  for 
special  purposes,  as  figures  in  Rhetoric  are  admissible  deviations 
from  the  normal  mode  of  expression  ;  indeed,  the  word  '  figure ' 
as  used  in  Logic  has  been  borrowed  from  Rhetoric.  The  fourth 
figure  is  said  to  have  been  introduced  by  Galen,  and  is  often 
called  Galen's  figure. 

§  4.    Of  Reduction  : 

Regarding  all  the  figures  except  the  first  as  imperfect,  as 
having  no  principles  or  axioms  by  which  to  prove  syllogisms  in 
those  figures  with  the  same  cogency  as  the  Dictum  dc  omni  et 
nullo  proves  those  in  the  first,  Aristotle  did  not  recognize  any 
syllogism  as  valid  unless  it  could  be  transformed  into  one  in  the 
perfect  figure,  and  submitted  to  the  test  of  his  Dictum.  This 
transformation  of  a  syllogism  in  the  second,  third,  or  fourth 
figure  into  one  in  the  first  figure  is  technically  called  Reduction. 
Whether  a  particular  syllogism  in  any  imperfect  figure  is  valid 
or  not,  is  to  be  determined  by  its  reduction  to  the  first.  If  it 
can  be  so  reduced,  it  is  valid.  If  not,  not.  Aristotle  determined 
entirely  by  this  method  the  validity  of  syllogistic  forms  in  the 
imperfect  figures.  Later  logicians  have,  by  the  syllogistic  rules, 
or  by  the  special  rules,  or  by  other  methods,  first  determined 
the  valid  moods  in  those  figures,  and  then  given  directions  for 
reducing  them  to  the  first,  so  that  the  Dictum  may  be  ulti 
mately  applied  to  them.  Whatever  method  is  adopted,  the  valid 
moods  in  the  other  figures  are  the  same  as  those  we  have  ob 
tained  by  the  joint  method  of  the  comparison  of  the  diagrams 
and  the  syllogistic  rules.  The  valid  moods  in  all  the  figures  are 
given  in  the  following  mnemonic  verses  : — 

Barbara,  Celarent,  Darii,  Ferioque,  prioris ; 
Cesare,  Camestres,  Festino,  Baroko,  secundoo ; 
Tertia,  Darapti,  JDisamis,  Datisi,  Felapton, 
Bokardo,  Ferison,  habet ;  quarta  insuper  addit 
Bramantip,  Camenes,  Dimaris,  Fesapo,  Fresison. 
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These  lines  mean  that  there  are  four  valid  moods  in  the  first 
figure,  and  four  in  the  second,  that  the  third  figure  contains  six 
valid  moods,  and  the  fourth  five.  The  three  vowels  in  the  name 
of  each  of  the  moods  stand  for  the  three  propositions  of  the 
m0od — the  1st  for  its  major  premiss,  the  2nd  for  its  minor 
premiss,  and  the  3rd  for  its  conclusion.  Thus  the  three  vowels 
EAE  in  the  mood  Celarent  signify  that  the  major  premiss  is 
an  E  proposition,  the  minor  an  A  proposition,  and  the  con 
clusion  an  E  proposition  ;  and  so  with  the  rest. 

There  are  two  methods  of  reducing  the  imperfect  moods, 
that  is,  the  moods  in  the  imperfect  figures  to  the  perfect;  or 
rather  of  proving  the  truth  of  the  conclusion  of  a  mood  in  an 
imperfect  figure  by  reduction  to  a  perfect  mood,  that  is,  to  a 
mood  in  the  perfect  figure  : — (1)  the  one  is  called  Direct  or 
Ostensive  Reduction,  and  (2)  the  other  Indirect  Reduction  or' 
Reductio  per  deductionem  ad  impossibile  (i.  e.  Reduction  by  de 
duction  to  impossibility).  In  the  first  method  the  premisses 
of  an  imperfect  mood  are  converted,  obverted,  contraposed,  or 
transposed  in  order  to  form  with  them  a  mood  in  the  first  figure, 
having  a  conclusion  which  is  the  same  as  the  original  conclusion, 
or  from  which  the  original  conclusion  can  be  obtained  by  some 
process  of  immediate  inference.  In  the  second  method,  the  truth  of 
the  conclusion  of  an  imperfect  mood  is  proved  by  showing,  with 
the  aid  of  the  perfect  moods  and  the  rules  of  immediate  inference 
by  Opposition,  that  the  contradictory  of  the  conclusion  is  false. 

§  5.     Ostensive  Reduction : 

The  processes  to  be  employed  for  reducing  the  imperfect 
moods  by  this  method  are  indicated  by  certain  letters  contained 
in  the  names  of  the  various  moods.  The  initial  letters  B,  C,  D,  F 
indicate  that  the  imperfect  moods  are  to  be  reduced  to  the 
perfect  moods,  having  the  same  initial  letters.  The  letter  s 
means  that  the  proposition  signified  by  the  vowel  before  it  is 
to  be  converted  simply.  The  letter  p  indicates  that  the  propo 
sition  signified  by  the  vowel  before  it  is  to  be  converted  by  limi 
tation  (per  accidens).  When  s  or  p  occurs  after  the  conclusion 
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of  an  imperfect  mood,  i.e.,  after  the  third  vowel  in  its  name, 
then  its  signification  is  to  be  applied  to  the  conclusion  of  the 
new  syllogism,  that  is,  this  conclusion  must  be  converted  simply 
in  the  case  of  s  or  by  limitation  in  the  case  of  p  in  order  to  obtain 
the  conclusion  of  the  imperfect  mood.  The  letter  m  means  that 
the  premisses  of  the  imperfect  syllogism  are  to  be  transposed. 
The  letter  k  means  that  the  mood  containing  it  was  reduced  by  the 
older  logicians  by  the  Indirect  method.  The  other  letters  (namely 
I,  r,  n,  t)  are  entirely  meaningless,  and  are  introduced  only  for 
phonetic  purposes  to  make  up  clearly  sounding  words.  Thus  C  in 
Camestres  means  that  it  is  to  be  reduced  to  Celarent;  m  that  the 
premisses  are  to  be  transposed,  that  is,  the  major  premiss  of  this 
is  to  become  the  minor  of  the  new  syllogism,  and  the  minor  the 
major  premiss  ;  the  s  after  the  minor  premiss,  that  that  premiss 
is  to  be  converted  simply ;  and  the  s  after  the  conclusion  or  the 
third  vowel,  that  the  conclusion  of  the  new  syllogism  in  the  mood 
Celarent  is  to  be  converted  simply  in  order  to  obtain  the  original 
conclusion ;  while  the  consonants  t}  r  are  entirely  non-significant. 

I.  Take,  for  example,  the  mood  Camestres  of  the  2nd  figure : — 
,(A)        All  A  is  B  All  metals  are  elements, 

r(E)        No  C  is  B  No  compounds  are  elements; 

(E)  .•.  No  C  is  A  .*.  No  compounds  are  metals. 

•By  converting  simply  the  minor  premiss,  and  transposing  the 
premisses  of  this,  we  get  the  following  new  syllogism  in  the 
perfect  mood  Celarent: — 

(E)        No  B  is  G  No  elements  are  compounds, 

(A)        All  A  is  B  All  metals  are  elements ; 

(E)  .'.  No  A  is  G  .'.  No  metals  are  compounds. 

The  converse  of  the  conclusion  of  the  new  syllogism  is  the 
same  as  the  conclusion  of  the  original  syllogism. 

II.  Take  the  mood  Festino  of  the  2nd  figure — 
(E)       No  A  is  B  No  men  are  perfect, 

(I)         Some  C  is  B  Some  beings  are  perfect ; 

(0)  .*.  Some  C  is  not  A     ,'.  Some  beings  are  not  men. 
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By  converting  simply  the  major  premiss  we  get  the  fol 
lowing  : — 

(E)       No  B  is  A  No  perfect  beings  are  men, 

(I)         Some  C  is  B  Some  beings  are  perfect ; 

(0) .'.  Some  C  is  not  A     .".  Some  beings  are  not  men. 

This  is  in  the  perfect  mood  Ferio.      Its  conclusion  is  the 
same  as  that  of  the  original  syllogism. 

III.  Take  the  mood  Darapti  of  the  3rd  figure — 
(A)        All  B  is  A  All  men  are  rational, 
(A)       All  B  is  G                     All  men  are  imperfect ; 

(I)  .*.  Some  C  is  A  .*.  Some  imperfect  beings  are  rational. 

By  converting  per  accidens  the  minor  premiss  we  get  the 
following : — 

(A)       All  B  is  A  All  men  are  rational, 

(I)        Some  C  is  B  Some  imperfect  beings  are  men ; 

(I)  .*.  Some  C  is  A  .*.   Some  imperfect  beings  are  rational. 

This  is  in  the  perfect  mood  Darii.     Its  conclusion  is  the  same 
as  that  of  the  original  syllogism. 

IV.  Take  the  mood  Felapton  of  the  3rd  figure — 

(E)        No  B  is  A  No  men  are  perfect, 

(A)        All  B  is  G  All  men  are  rational; 

(0)  .*.  Some  C  is  not  A     .-.  Some  rational  beings  are  not  perfect. 

By  converting  per  accidens  the  minor  premiss  we  get  the 
following : — 

(E)       No  B  is  A  No  men  are  perfect, 

(1)  Some  C  is  B  Some  rational  beings  are  men ; 

(0)  .*.  Some  C  is  not  A     .*.   Some  rational  beings  are  not  perfect. 

This  is  in  the  perfect  mood  Ferio.     Its  conclusion  is  the  same 
as  that  of  the  original  syllogism. 

V.  Take  the  mood  Bramantip  of  the  4th  figure— 
(A)        All  A  is  B  All  men  are  imperfect, 

(A)        All  B  is  C  All  imperfect  things  perish ; 

(1)  .*.  Some  C  is  A  .*.  Some  perishing  things  are  men. 
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By  transposing  the  premisses  we  get  the  following  : — 
(A)        All  B  is  G  All  imperfect  things  perish, 

(A)       All  A  is  B  All  men  are  imperfect; 

(A)  .-.  All  A  is  G  .•.  All  men  perish. 

This  is  a  syllogism  in  the  perfect  mood  Barbara.  The  con 
verse  of  its  conclusion  is  the  same  as  the  conclusion  of  the  original 
syllogism. 

VI.  Take  the  mood  Dimaris  of  the  4th  figure— 

(I)        Some  A  is  B  Some  men  are  wise, 

(A)        All  B  is  G  All  wise  beings  are  happy ; 

(I)  .*.  Some  C  is  A  .*.  Some  happy  beings  are  men. 

By  transposing  the  premisses  we  get  the  following : 

(A)        All  B  is  C  All  wise  beings  are  happy, 

(I)        Some  A  is  B  Some  men  are  wise ; 

(I)  .*.  Some  A  is  G  .».   Some  men  are  happy. 

This  is  a  syllogism  in  the  perfect  mood  Darii.     The  converse 

of  its  conclusion  is  the  same  as  the  conclusion  of  the  original 

syllogism. 

VII.  Take  the  mood  Fresison  of  the  4th  figure— 
(E)       No  A  is  B  No  man  is  perfect, 

(I)        Some  B  is  C  Some  perfect  beings  are  infallible ; 

(0)  .*.  Some  C  is  not  A     .-.   Some  infallible  beings  are  not  men. 

By  converting  simply  the  major  and  the  minor  premisses  we 
get  the  following  : — 

(E)       No  B  is  A  No  perfect  being  is  man, 

(1)  Some  C  is  B  Some  infallible  beings  are  perfect; 
(0)  .*.  Some  C  is  not  A      .*.   Some  infallible  beings  are  not  men. 

This  is  in  the  perfect  mood  Ferio.  The  conclusion  is  the 
same  as  the  original  conclusion. 

The  directions  given  above  for  reduction  are  not  sufficient 
for  the  two  imperfect  moods  BaroJco  and  Bokardo.  The  older 
logicians  reduced  them  by  the  method  to  be  next  described, 
namely,  Indirect  Eeduction.  They  may  be,  however,  reduced  to 
the  first  figure,  by  the  method  of  Direct  Eeduction,  thus  : — 
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VIII.  Baroko  of  the  2nd  figure— 

(A)      All  A  is  B  All  men  are  mortal, 

(0)  Some  C  is  not  B  Some  beings  are  not  mortal; 
(0)'.*.  Some  C  is  not  A     .'.    Some  beings  are  not  men. 

By  contraposing  the  major  premiss,  and  ob verting  the  minor 
premiss,  we  get  the  following  syllogism  : — 

(E)       No  not-B  is  A  No  immortal  being  is  man, 

(1)  Some  C  is  not-B  Some  beings  are  immortal ; 
(0)  .'.  Some  C  is  not  A      .*.   Some  beings  are  not  men. 

This  is  a  syllogism  in  the  perfect  mood  Ferio,  of  which  'A' 
and  '  C '  are  the  major  and  minor  terms,  and  '  not-B '  the  middle 
term. 

IX.  Bokardo  of  the  3rd  figure— 

(0)       Some  B  is  not  A          Some  men  are  not  wise, 
(A)        All  B  is  C  All  men  are  rational ; 

(0)  .'.  Some  C  is  not  A    .'.   Some  rational  beings  are  not  wise. 

By  contraposing  the  major  premiss,  and  transposing  the 
premisses,  we  get  the  following  syllogism  : — 

(A)        All  B  is  G  All  men  are  rational, 

(1)  Some  not-A  is  B  Some  not-wise  are  men; 

(I)  .*.  Some  not-A  is  G      .'.   Some  not-wise  are  rational. 

This  is  a  syllogism  in  the  perfect  mood  Darii,  of  which  '  C ' 
and  'not-A'  are  the  major  and  minor  terms,  and  (B'  the  middle 
term.  By  converting  simply  the  conclusion  of  the  new  syllogism 
and  then  obverting  the  converse,  we  can  easily  obtain  the  con 
clusion  of  the  original  syllogism. 

The  processes  employed  for  reducing  them  will  be  sufficiently 
indicated  if  BaroJco  and  Bokardo  be  called  Facoko  and  DodamosJc 
respectively,  c  signifying  that  the  proposition  signified  by  the 
vowel  before  it  is  to  be  contraposed,  k  that  the  proposition  is 
to  be  obverted,  and  s  as  usual,  that  the  proposition  is  to  be 
simply  converted. 

§  6.  Indirect  Reduction,  or,  Reductio  per  deductionem  ad 
impossibile. 
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I.  BaroJco  of  the  second  figure  may  be  thus  reduced  by  this 
method  : — 

(A)      All  A  is  B, 

(0)       Some  C  is  not  B  ; 

(0)  .-.  Some  C  is  not  A. 

The  conclusion  of  this  syllogism  is  true  if  the  premisses  be 
true.  If  the  conclusion  '  Some  C  is  not  A '  be  not  true,  then  its 
contradictory  '  All  C  is  A '  must  be  true  by  Opposition,  because 
of  two  contradictory  propositions  one  must  be  true.  Then 
combining  this  with  the  major  premiss  of  the  given  syllogism, 
we  have  the  following  new  syllogism  in  the  perfect  mood 
Barbara : — 

(A)     All  A  is  B, 

(A)     All  C  is  A ; 

(A)    All  0  is  B. 

If  the  conclusion  of  this  syllogism  be  true,  its  contradictory 
'  Some  C  is  not  B '  must  be  false  by  Opposition ;  because  of  two 
contradictory  propositions  one  must  be  false.  But  the  latter 
is  the  minor  premiss  of  the  original  syllogism,  and  is  therefore 
true  by  supposition.  Hence  its  contradictory,  the  conclusion 
of  the  new  syllogism,  must  be  false;  and  the  falsity  must  be 
due  either  to  the  process  of  reasoning  or  to  the  premisses.  The 
falsity  can  not  be  due  to  the  process  of  reasoning,  for  the  new 
syllogism  is  in  the  perfect  mood  Barbara;  it  must  therefore 
be  due  to  the  premisses.  It  can  not  be  due  to  the  major  premiss, 
which  is  also  the  major  premiss  of  the  original  syllogism,  and 
is  therefore  true  by  supposition  :  hence  it  must  be  due  to  the 
minor  premiss  '  All  C  is  A,3  that  is,  this  premiss  must  be  false, 
and  its  contradictory  '  Some  C  is  not  A,'  the  conclusion  of  the 
original  syllogism,  is  therefore  true. 

II.  BoJcardo  of  the  3rd  figure  may  be  thus  reduced  by  this 
method  : — 

(0)      Some  B  is  not  A, 

(A)      All  B  is  C  ; 

(0)  /.  Some  G  is  not  A. 
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The  conclusion  of  this  syllogism  is  true,  if  the  premisses  be 
true.  If  the  conclusion  be  not  true,  its  contradictory  'All  C 
is  A'  must  be  true  by  Opposition.  Then  taking  this  as  a  major 
premiss,  and  the  minor  premiss  of  the  original  syllogism  as  a 
minor  premiss,  we  can  form  the  following  new  syllogism  in  the 
perfect  mood  Barbara : — 

(A)      All  C  is  A, 

(A)      All  B  is  C  ; 

(A)  /.  All  B  is  A. 

If  the  conclusion  'All  B  is  A'  be  true,  then  its  contradictory 
'Some  B  is  not  A'  must  be  false  by  Opposition;  but  this  is  not 
possible,  as  the  latter  is  the  major  premiss  of  the  original  syllo 
gism,  and  therefore  true  by  supposition.  Hence  the  former 
'All  B  is  A'  must  be  false  ;  and  the  falsity  not  being  due  to  the 
reasoning  process  which  is  in  the  perfect  mood  Barbara,  nor  to 
the  minor  premiss  '  All  B  is  C '  of  the  new  syllogism,  which  is 
also  the  minor  premiss  of  the  original  syllogism,  and  therefore 
true  by  supposition,  it  must  be  due  to  the  falsity  of  the  major 
premiss  'All  C  is  A.'  This  proposition  being  false,  its  contra 
dictory  '  Some  C  is  not  A,'  the  conclusion  of  the  original  syllo 
gism,  is  true. 

The  initial  letter  B  of  these  two  moods  signifies  that  the 
new  syllogism  which  arises  in  the  process  of  reduction  is  in  the 
mood  Barbara,  and  the  letter  Tc  indicates  that  the  older  logicians 
reduced  them  by  the  Indirect  method. 

The  Indirect  method  of  Eeduction  is  also  applicable  to  the 
other  imperfect  moods. 

III.     Take,  for  example,  Cesare  of  the  2nd  figure — 
(E)      No  A  is  B, 
(A)      All  C  is  B ; 
(E)  /.  No  C  is  A. 

If  this  conclusion  be  not  true,  its  contradictory  'Some  G 
is  A '  must  be  true  by  Opposition.  We  can  now  form  the  fol 
lowing  new  syllogism  in  the  perfect  mood  Ferio  — 
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(E)      No  A  is  B, 
(I)        Some  C  is  A ; 

(0)  .-.  Some  C  is  not  B. 

If  this  conclusion  be  true,  its  contradictory  'All  C  is  B' 
must  be  false.  But  this  is  not  possible,  as  the  proposition  '  All 
C  is  B '  is  the  minor  premiss  of  the  original  syllogism,  and  there 
fore  true  by  supposition.  Hence  the  conclusion  of  the  new 
syllogism  is  not  true ;  and  its  falsity  not  being  due  to  the 
reasoning  process,  nor  to  the  major  premiss  of  the  syllogism, 
must  be  due  to  the  falsity  of  the  minor  premiss  *  Some  C  is  A.' 
Hence  this  proposition  is  false,  and  its  contradictory  '  No  C  is  A,' 
the  conclusion  of  the  original  syllogism,  is  true. 

IV.     Take  the  mood  Darapti  of  the  3rd  figure— 
(A)      All  B  is  A, 
(A)       All  B  is  C  ; 

(1)  /.  Some  C  is  A. 

If  this  conclusion  be  not  true,  its  contradictory  '  No  C  is  A ' 
must  be  true.  With  this  as  a  major  premiss,  and  the  minor 
premiss  of  the  original  syllogism  as  a  minor  premiss,  we  can  form 
the  following  new  syllogism  in  the  perfect  mood  Celarent — • 

(E)      No  C  is  A, 

(A)      All  B  is  C ; 

(E)  /.  No  B  is  A. 

If  this  conclusion  be  true,  its  contrary  'All  B  is  A'  must 
be  false  by  Opposition,  because  two  contrary  propositions  can 
not  both  be  true,  and  one  must  be  false.  But  'All  B  is  A' 
being  the  major  premiss  of  the  original  syllogism  can  not  be 
false ;  hence  '  No  B  is  A,'  the  conclusion  of  the  new  syllogism, 
can  not  be  true  and  must  be  false,  the  falsity  being  due,  as  in 
the  preceding  cases,  to  the  major  premiss  'No  C  is  A'  being 
false.  This  proposition  being  false,  its  contradictory  'Some  G 
is  A,'  the  conclusion  of  the  original  syllogism,  must  be  true. 

§  7.     Exercises. 

1.  "What  is  Reduction?  Is  it  necessary?  Define  Direct  and  In 
direct  Reduction,  and  distinguish  them  from  each  other. 
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2.  Reduce  by  the  Direct  method  the  following  moods: — Cesare, 
Disamis,  Datisi,  Ferison,  Bramantip,  Camenes,  and  Fesapo. 

3.  Reduce  the  following  moods  by  the  Indirect  method:— Cames- 
tres,  Felapton,  Bramantip,  Festino,  Camenes,  Dimaris,  and  Disamis. 

4.  Reduce  both  by  the  Direct  and  by  the  Indirect  method  the  two 
moods  Baroko  and  Bokardo. 

5.  Show  by  the  Aristotelian  method  that  the  moods  AAA,  EAA, 
All,  and  AEA  are  invalid  in  the  second  figure. 

6.  Find  by  the  same  method  the  conclusion,  if  any,  to  which  the 
following  combinations  lead  in  the  imperfect  figures: — AA,  AE,  EA, 
OA,  AO,  and  EL 

7.  Show  by  the  same  method  that  the  moods  AAA,  EAE,  AEE 
are  invalid  in  the  third  figure. 

8.  Determine  by  the  same  method  the  valid  moods  in  the  second 
figure. 

9.  Give  concrete  examples  of  the  following  moods,  and  reduce 
them  both  by  the  Direct  and  by  the  Indirect  method: — Bramantip, 
Disamis,  Baroko,  Fesapo,  and  Bokardo. 

10.  Reduce  the  following  pairs  of  premisses  to  the  first  figure  and 
draw  the  conclusion,  if  any,  which  follows  from  each  pair: — 

(i)  No  X  is  Y,  all  Y  is  Z.  (iii)  All  Y  is  X,  all  Y  is  Z. 

(ii)  No  X  is  Y,  all  Z  is  Y.  (iv)  No  Y  is  X,  all  Y  is  Z. 

11.  Test  the  following  inferences  by  the  method  of  Diagrams  and 
also  by  the  Aristotelian  and  scholastic  methods. 

(i)  No  A  is  B ;  no  C  is  not-B ;  therefore  all  C  is  not-A. 

(ii)  All  A  is  B ;  all  C  is  not-B ;  therefore  no  C  is  A. 

(iii)  No  not-B  is  C ;  all  not-B  is  A ;  therefore  some  C  is  not-A. 

(iv)  None  but  material  bodies  gravitate ;  air  gravitates :  therefore 
air  is  a  material  body. 

(v)  Plants  alone  have  flowers ;  zoophytes  have  no  flowers :  there 
fore  they  are  not  plants. 


CHAPTER  V. 

THE  VARIOUS  KINDS  OF  SYLLOGISMS. 

§  1.  A  Syllogism  consists  of  two  premisses  and  the  con 
clusion  which  follows  from  them.  It  is  evident  that  the  two 
premisses  of  a  syllogism  may  differ  in  Quality,  Quantity,  Re 
lation,  or  Modality.  The  various  kinds  or  divisions  of  syllogisms 
are  founded  upon  the  modifications  of  these  general  characters 
of  their  premisses.  We  have  seen  in  a  previous  chapter  that 
the  division  into  Moods  is  founded  upon  the  difference  in  Quan 
tity  and  Quality  of  the  two  premisses.  The  division  of  syllo 
gisms  into  Pure  and  Mixed  is  founded  upon  the  difference  in 
Relation  of  the  premisses.  The  division  into  (1)  Necessary, 
(2)  Assertory,  and  (3)  Probable  is  founded  upon  the  difference 
in  Modality  of  the  premisses.  The  various  kinds  or  divisions 
may  be  shown  thus  in  a  tabular  view  : — 
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•  Quality  and  Quan 

tity                  ...      Moods. 

"  1.  Pure.     (Both  the  pre 

misses  of  the  same 

relation.) 

Relation             ...  < 

2.  Mixed.    (Premisses  of 
different      relations, 

e.g.,  one  categorical, 

and  the  other  hypo 

thetical,  &c.) 

C  1.  Necessary. 
.  Modality             ...  s  2.  Assertory. 
(.3.  Probable. 

The  two  classes  of  Pure  and  Mixed  syllogisms,  founded  on 
the  difference  in  Relation  of  the  premisses,  are  thus  subdivided. 
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If  the  premisses  of  a  pure  syllogism  are  both  categorical  or  both 
hypothetical,  the  pure  syllogism  is  Categorical  or  Hypothetical. 
If  a  mixed  syllogism  has  one  premiss  categorical  and  the  other 
hypothetical,  or  one  premiss  categorical  and  the  other  disjunctive, 
or  lastly,  one  conjunctive  and  the  other  disjunctive,  it  is  called  (1) 
Hypothetical-categorical,  (2)  Disjunctive-categorical,  or  (3)  Con 
junctive-disjunctive.  By  a  conjunctive  proposition  is  here  meant 
a  proposition  of  the  form  '  Neither  A  nor  B  is  C '  (Remotive), 
or  of  the  form  '  A  as  well  as  B  is  C '  (Copulative),  and  it  is  either 
categorical  or  hypothetical.  The  examples  we  have  given  are 
categorical.  The  hypothetical  are  of  the  following  forms  : — 

If  A  is,  neither  B  nor  C  is  D  (Remotive). 

If  A  is,  B  as  well  as  C  is  D  (Copulative). 

The  subdivisions  may  be  shown  in  a  tabular  view  : — 

f  I .  Categorical,  consisting  of  two  cate- 
rl      Pnrp       •<  gorical  premisses. 

"•    )2.  Hypothetical,    consisting  of  two 
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gorical  premisses, 
pothetical,  consisl 
hypothetical  premisses. 


f  1.  Hypothetical-categorical,  consist 
ing  of  one  premiss  hypothetical 
and  the  other  categorical. 

2.  Disjunctive-categorical,  consisting 
.  II.    Mixed.  *\  of  one  premiss  disjunctive  and 

the  other  categorical. 

3.  Conjunctive-disjunctive,    consist 

ing  of  one  premiss  conjunctive 
and  the  other  disjunctive. 

§  2.     I.— Of  Pure  Syllogisms. 

The  general  syllogistic  rules  and  the  special  rules  which  we 
have  given  in  a  previous  chapter  are  applicable  to  hypothetical, 
as  well  as  to  categorical,  syllogisms.  Of  the  latter  we  have  given 
numerous  examples.  We  shall  now  give  some  examples  of  the 
former.  In  applying  the  general  and  the  special  rules  to  pure 
hypothetical  syllogisms,  we  must  remember  (1)  that  the  ante 
cedent  of  a  hypothetical  proposition  corresponds  to  the  subject, 
and  the  consequent  to  the  predicate  in  the  corresponding  cate 
gorical  proposition ;  (2)  that  the  quantity  of  a  hypothetical 
proposition  is  the  quantity  of  its  antecedent,  and  is  expressed 
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by  such  phrases  as  'in  all  cases'  and  'in  some  cases'  or  'in 
one  case  at  least,3  the  former  denoting  universal  and  the  latter 
particular  quantity;  (3)  that  the  quality  of  a  hypothetical 
proposition  is  the  quality  of  its  consequent ;  (4)  that  the  rules 
for  the  distribution  of  terms  are  the  same  as  in  categorical  propo 
sitions,  i.e.,  the  antecedent  must  be  distributed  in  hypothetical 
propositions  of  the  form  A  or  E,  and  the  consequent  in  hypo 
thetical  propositions  of  the  form  E  or  0.  "We  shall  give  the 
following  typical  examples  of  Pure  Hypothetical  Syllogisms,  and 
change  them  at  the  same  time  into  the  corresponding  Cate- 
goricals  : — 

FIRST  FIGURE. 
7. — Barbara : — 

A.       In  all  cases,  if  B  is,  C  is  ...  (major  premiss), 
A.       In  all  cases,  if  A  is,  B  is  ...  (minor  premiss); 
A.  .-.  In  all  cases,  if  A  is,  C  is  ...  (conclusion). 
Changed  into  the  corresponding  categorical : 

Every  case  of  the  existence  of  B  is  a  case  of  the  existence  of  C, 
Every  case  of  the  existence  of  A  is  a  case  of  the  existence  of  B ; 
.•.  Every  case  of  the  existence  of  A  is  a  case  of  the  existence  of  C. 
ll.—Cdarent  :— 

E.       In  all  cases,  if  B  is,  C  is  not  ...  (major  premiss), 
A.       In  all  cases,  if  A  is,  B  is          ...  (minor  premiss); 
E.  .'.  In  all  cases,  if  A  is,  C  is  not  ...  (conclusion). 
Changed  into  the  corresponding  categorical: 

No  case  of  the  existence  of  B  is  a  case  of  the  existence  of  C, 
Every  case  of  the  existence  of  A  is  a  case  of  the  existence  of  B  ; 
.-.  No  case  of  the  existence  of  A  is  a  case  of  the  existence  of  C. 
III.—Darii:— 

A.      In  all  cases,  if  B  is,  C  is          ...  (major  premiss), 
I.        In  some  cases,  if  A  is,  B  is    ...  (minor  premiss) ; 
I.   .*.  In  some  cases,  if  A  is,  C  is     ...  (conclusion). 
Changed  into  the  corresponding  categorical : 

Every  case  of  the  existence  of  B  is  a  case  of  the  existence  of  C, 

Some  cases  of  the  existence  of  A  are  cases  of  the  existence  of  B ; 

.*.  Some  cases  of  the  existence  of  A  are  cases  of  the  existence  of  C. 


CHAP.  V.] 


KINDS  OF   SYLLOGISMS. 


195 


SECOND  FIGURE. 

IV. — Cesarc: — 

E.      In  all  cases,  if  C  is,  B  is  not  ...  (major  premiss), 
A.      In  all  cases,  if  A  is,  B  is         ...  (minor  premiss); 
E.  /.  In  all  cases,  if  A  is,  G  is  not  ...  (conclusion). 

Changed  into  the  corresponding  categorical : 

No  case  of  the  existence  of  C  is  a  case  of  the  existence  of  B, 
Every  case  of  the  existence  of  A  is  a  case  of  the  existence  of  E 
.•.  No  case  of  the  existence  of  A  is  a  case  of  the  existence  of  C. 

I". — Camestres : — 

A.      In  all  cases,  if  A  is,  B  is         ...  (major  premiss), 

E.       In  all  cases,  if  C  is,  B  is  not  ...  (minor  premiss); 

E.  .-.  In  all  cases,  if  C  is,  A  is  not  ...  (conclusion). 


THIRD  FIGURE. 
VI. — Darapti : — 

A.  In  all  cases,  if  B  is,  C  is 
A.  In  all  cases,  if  B  is,  A  is 
I.  .*.  In  some  cases,  if  A  is,  C  is 


...  (major  premiss), 
...  (minor  premiss); 
...  (conclusion). 


Similar  examples  may  be  given  of  the  fourth  figure,  and  also 
of  the  other  moods  of  the  first  three  figures. 

§  3.    II.— Of  Mixed  Syllogisms. 

We  have  seen  that  there  are  at  least  three  subdivisions, 
namely,  (1)  Hypothetical-categorical,  (2)  Disjunctive-categorical, 
(3)  Conjunctive-disjunctive.  We  shall  take  these  in  order — 

1.     Of  Hypothetical-categorical  Syllogisms. 

A  syllogism  of  this  subdivision  consists  of  a  hypothetical 
major  and  a  categorical  minor  premiss,  the  conclusion  being 
categorical.  The  rules  of  inference  are  as  follows  : — 

(1)  If  you  affirm  the  antecedent,  you  may  affirm  the  con 
sequent  of  a  hypothetical  premiss,  but  not  conversely,  that  is, 
it  is  not  allowed  to  affirm  the  antecedent  on  affirming  the  conse- 

13—2 
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quent.     This  rule  is  for  what  has  been  called  a  Constructive 
Hypothetical  Syllogism. 

(2)  If  you  deny  the  consequent,  you  may  deny  the  ante 
cedent  of  a  hypothetical  premiss,  but  not  conversely,  that  is, 
it  is  not  allowed  to  deny  the  consequent  on  denying  the  ante 
cedent.  This  rule  is  for  what  has  been  called  a  Destructive 
Hypothetical  Syllogism. 

Both  these  rules  follow  from  the  nature  of  the  relation  of 
dependence,  expressed  by  a  hypothetical  proposition,  between 
its  antecedent  and  consequent.  The  second  part  of  the  first  rule 
follows  from  the  fact  that  the  consequent  may  depend  upon 
other  antecedents  as  well  as  upon  that  antecedent,  and  that 
therefore  the  existence  or  affirmation  of  the  consequent  does  not 
necessarily  imply  the  affirmation  of  that  particular  antecedent, 
but  of  some  one  of  them,  and  this  one  may  not  be  the  antecedent 
in  question.  The  second  part  of  the  second  rule  follows  from 
the  same  fact,  for  the  consequent  depending,  as  it  may,  on  other 
antecedents  as  well,  may  exist  while  the  particular  antecedent 
is  absent ;  and  therefore  the  denial  of  the  consequent  does  not 
follow  from  the  denial  of  the  antecedent.  Tor  example,  in  the 
proposition  "  If  a  person  be  attacked  with  cholera,  he  will  die," 
— assuming  this  to  be  true — it  does  not  follow  that,  if  he  be 
not  attacked  with  cholera,  he  will  not  die ;  for  he  may  die  of 
consumption,  fever,  or  some  other  disease.  Nor  does  it  follow 
that  if  he  dies,  he  must  have  been  attacked  with  cholera,  for 
he  may  die  of  other  diseases.  All  that  is  really  meant  by  the 
proposition  in  question  is  that  if  he  gets  cholera,  he  is  sure  to 
die ;  if  the  antecedent  is  present,  the  consequent  must  be 
present,  and  that  if  he  does  not  die,  he  has  not  had  cholera,  i.e. 
if  the  consequent  does  not  occur,  the  antecedent  can  not  have 
occurred.  We  shall  give  some  typical  examples  of  Hypothetical- 
categorical  syllogisms,  and  change  them  at  the  same  time  into 
the  corresponding  categoricals,  in  order  to  show  that,  when  thus 
changed,  they  conform  to  the  fundamental  rules  and  axioms  of 
categorical  syllogisms  : — 

I.     Constructive  Hypothetical-categorical  Syllogisms. 
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1.     In  all  cases,  if  A  is,  B  is, 

A  is; 
.-.  B  is. 

This  mode  of  drawing  an  inference  is  called  modus  ponendo 
ponens, — i.e.  the  mode  which  by  affirming  the  antecedent 
affirms  the  consequent  according  to  the  first  rule  given  above  ; 
and  the  syllogism  has  been  called  a  constructive  hypothetical 
syllogism. 

It  may  be  thus  changed  into  a  categorical : — 
A.        Every  case  of  the  existence  of  A  is  a  case  of  the  existence  of  B, 
A.        This  is  a  case  of  the  existence  of  A ; 
A.  /.  This  is  a  case  of  the  existence  of  B. 

The  syllogism  is  in  the  mood  Barbara. 

A  Hypothetical-categorical  syllogism  may  be  also  changed 
into  a  pure  hypothetical  syllogism ;  for  the  meaning  of  the  minor 
proposition  'A  is '  is,  that  '  if  this  case  is,  A  is.'  By  substituting 
this  hypothetical  minor  premiss  for  the  categorical,  we  get  a  pure 
hypothetical  syllogism  in  the  mood  Barbara,  thus : — 

In  all  cases,  if  A  is,  B  is  ...         (major  premiss), 

If  this  case  is,  A  is  ...         (minor  premiss) ; 

.•.  If  this  case  is,  B  is  (conclusion). 

The  conclusion  when  changed  into  the  categorical  form  is 
'Bis.' 

The  converse  of  the  first  rule  does  not  lead  to  a  valid  syl 
logism — 

In  all  cases,  if  A  is,  B  is, 
Bis; 
.*.  A  is. 

This  inference  is  not  valid  ;  and  its  invalidity  can  be  shown 
by  changing  it  into  the  corresponding  categorical,  when  it  will 
be  seen  that  the  latter  violates  some  of  the  syllogistic  rules, 
thus : — 

Every  case  of  the  existence  of  A  is  a  case  of  the  existence  of  B, 
This  is  a  case  of  the  existence  of  B. 
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From  these  two  premisses  no  conclusion  follows,  because  the 
middle  term  '  a  case  of  the  existence  of  B '  is  not  distributed  in 
either  premiss. 

2.  In  all  cases,  if  A  is,  B  is  not, 

A  is; 
.*.  B  is  not. 

This  mode  of  drawing  an  inference  is  called  modus  ponendo 
tollens.  Both  the  above  modes  (1  &  2)  are  called  modus  ponens, 
and  the  syllogisms  in  those  modes  are  "called  constructive  hypo 
thetical-categorical. 

It  may  be  thus  changed  into  a  categorical : 

E.        No  case  of  the  existence  of  A  is  a  case  of  the  existence  of  B, 

A.        This  is  a  case  of  the  existence  of  A ; 

E.  .'.  This  is  not  a  case  of  the  existence  of  B. 

This  is  a  syllogism  in  the  mood  Celarent  of  the  1st  figure. 

It  may  also  be  changed  into  a  pure  hypothetical  syllogism, 
thus  : 

E.        In  all  cases,  if  A  is,  B  is  not       ...         ...     (major  premiss), 

A.        If  this  case  is,  A  is  ...         ...         ...     (minor  premiss) ; 

E.  .\  If  this  case  is,  B  is  not    ...         ...         ...     (conclusion). 

Similarly,  hypothetical-categorical  syllogisms  corresponding 
to  Darii  and  Ferio  may  be  easily  formed  by  making  the  minor 
premiss  particular. 

II.    Destructive  Hypothetical-categorical  Syllogisms. 

3.  In  all  cases,  if  A  is,  B  is, 

B  is  not ; 
.'.  A  is  not. 

Here  the  conclusion  follows  according  to  the  second  rule  given 
above,  and  this  mode  of  drawing  an  inference  is  called  modus 
tollendo  tollens, — %.  e.  the  mode  which  by  denying  the  consequent 
denies  the  antecedent.  It  may  be  thus  changed  into  Camestres 
in  the  2nd  figure : 

Every  case  of  the  existence  of  A  is  a  case  of  the 

existence  of  B  ...         ...         ...         ...     (major  premiss), 
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This  is  not  a  case  of  the  existence  of  B  ...  (minor  premiss) ; 

.-.   This  is  not  a  case  of  the  existence  of  A  ...  (conclusion). 

In  all  cases,  if  A  is,  B  is (major  premiss), 

If  this  case  is,  B  is  not (minor  premiss) ; 

.-.  If  this  case  is,  A  is  not (conclusion). 

The  converse  of  the  second  rule  does  not  lead  to  a  valid 
syllogism.  That  no  inference  can  be  drawn  conversely  may  bs 
easily  shown  thus : — 

In  all  cases,  if  A  is,  B  is, 
A  is  not; 
.*.  B  is  not. 

This  inference  can  not  be  drawn,  as  will  be  evident,  when  the 
syllogism  is  changed  into  the  corresponding  categorical : 

Every  case  of  the  existence  of  A  is  a  case  of  the  existence  of  B, 
This  is  not  a  case  of  the  existence  of  A ; 
.•.  This  is  not  a  case  of  the  existence  of  B. 

Here  the  major  term  'a  case  of  the  existence  of  B'  is  distri 
buted  in  the  conclusion,  while  it  is  not  distributed  in  the 
premiss. 

4.     In  all  cases,  if  A  is,  B  is  not, 

Bis; 
/.  A  is  not. 

Here  also  the  conclusion  is  drawn  according  to  the  second 
rule,  and  this  mode  of  inference  is  called  modus  ponendo  tollens. 
Both  the  foregoing  modes  (3  &  4)  are  called  modus  tollens ;  and 
the  syllogisms  in  those  modes  are  called  Destructive  Hypothetical- 
categorical. 

It  can  be  easily  changed  into  Cesare : — 

E.    No  case  of  the  existence  of  A  is  a  case  of  the  existence  of  B, 

A.     This  is  a  case  of  the  existence  of  B; 

E.  .*.  This  is  not  a  case  of  the  existence  of  A. 

In  all  cases,  if  A  is,  B  is  not       (major  premiss), 

If  this  case  is,  B  is  (minor  premiss) ; 

/.  If  this  case  is,  A  is  not (conclusion). 


200  KINDS  OF  SYLLOGISMS.       [PAKT  III. 

To  the  typical  forms  given  above  may  be  added  the  following 
modifications  of  them : 

5.  In  all  cases,  if  A  is  not,  B  is, 
A  is  not ; 

/.  B  is. 

It  is  a  constructive  hypothetical-categorical  syllogism,  and 
corresponds  to  the  1st  example  given  above. 

6.  In  all  cases,  if  A  is  not,  B  is  not, 
A  is  not ; 

/.  B  is  riot. 

This  is  also  a  constructive  hypothetical-categorical  syllogism, 
and  corresponds  to  the  2nd  example  given  above. 

7.  In  all  cases,  if  A  is  not,  B  is, 
B  is  not; 

.'.  A  is. 

This  is  a  destructive  hypothetical-categorical  syllogism,  and 
corresponds  to  the  3rd  example  given  above. 

8.  In  all  cases,  if  A  is  not,  B  is  not, 
Bis; 

.*.  A  is. 

This  is  also  a  destructive  hypothetical-categorical  syllogism, 
and  corresponds  to  the  4th  example  given  above.  On  denying 
the  consequent,  the  antecedent  is  denied. 

§  4.     2.     Of  Disjunctive-categorical  Syllogisms. 
The  next  subdivision  under  Mixed  Syllogisms  is  that  of  Dis 
junctive-categorical  Syllogisms.     In  the  wider  sense  a  syllogism 
of  this  subdivision  consists  of  a  disjunctive  and  a  categorical 
premiss,  and  may  occur  in  all  figures. 
In  the  First  Figure,  Barbara: 

M  is  either  A  or  B        ...     (major  premiss), 

C  is  M      (minor  premiss) ; 

.",    C  is  either  A  or  B         ...     (conclusion). 
In  the  Second  Figure,  Camestres: 

A  is  either  M  or  N       ...     (major  premiss), 
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C  is  neither  M  nor  N  ...     (minor  premiss) ; 

.*.  C  is  not  A         (conclusion). 

In  the  Third  Figure,  Darapti: 

M  is  either  A  or 'B       ...     (major  premiss), 
M  is  C    ...         ...         ...     (minor  premiss) ; 

.'.  Some  C  is  either  A  or  B     (conclusion). 
In  the  Fourth  Figure,  Bramantip: 

AisM (major  premiss), 

M  is  either  B  or  C       ...     (minor  premiss) ; 
.*.  Something  which  is  ei 
ther  B  or  C  is  A      ...     (conclusion). 

In  the  stricter  sense  Disjunctive-categorical  Syllogisms  consist 
of  the  following  two  forms  only : — 

1.  A  is  either  B  or  C, 
A  is  not  B  ; 

.*.    A  is  C.    Modus  tollendo  ponens. 

2.  A  is  either  B  or  C, 
A  is  not  C  ; 

.'.    A  is  B.    Modus  tollendo  ponens. 
To  these  two  some  logicians  add  the  following  two  forms  : 

3.  A  is  either  B  or  C, 
AisB; 

/.    A  is  not  C.     Modus  ponendo  tollens. 

4.  A  is  either  B  or  C, 
AisC; 

.*.  A  is  not  B.  Modu's  ponendo  tollens. 
Of  these  four  forms  Mill  admits  only  the  first  two  as  valid, 
while  Ueberweg  regards  all  of  them  as  equally  valid.  We  have 
already  referred  to  the  difference  of  opinion  among  logicians  on 
this  subject.  Mill  regards  the  disjunctive  proposition  '  A  is 
either  B  or  C '  as  equivalent  to  one  or  other  of  the  following  two 
hypothetical :— (1) '  If  A  is  not  B,  A  is  C,'  and  (2)  <  If  A  is  not 
C,  A  is  B,'  and  accepts  accordingly  the  first  two  only  of  the 
above-mentioned  four  forms,  while  Ueberweg  regards  the  disjunc- 
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tive  as  equivalent  to  one  or  other  of  the  following  two  hypo 
thetical  as  well :— (1)  '  If  A  is  B,  A  is  not  C,3  and  (2)  <  If  A  is  C, 
A  is  not  B,'  and  thus  accepts  all  the  forms. 

A  Disjunctive-categorical  may  be  easily  changed  into  a 
Hypothetical-categorical  syllogism;  and  we  have  seen  that  the 
latter  may  be  changed  into  a  pure  hypothetical  or  into  a  pure 
categorical.  Thus  the  first  may  ultimately  be  obtained  in  the 
categorical  form,  and  tested  by  the  canons  and  rules  applicable 
to  that  form,  thus : — 

A  is  either  B  or  C        ...     (major  premiss), 

A  is  not  B          (minor  premiss) ; 

A  is  C     ...         ...         ...     (conclusion). 

By  change  of  Relation  we  obtain  from  the  disjunctive  major 
the  following  hypothetical,— « If  A  is  not  B,  A  is  C.J  This 
with  the  other  two  propositions  will  give  a  hypothetical- 
categorical  syllogism  which  can  be  easily  changed  into  a  pure  one 
in  the  mood  Barbara : 

In  all  cases,  if  A  is  not-B,  A  is  C,  \ 

If  this  case  is,  A  is  not-B ;  >-  Hypothetical. 

.-.  If  this  case  is,  A  is  C.  ) 

Every  case  of  A  being  not-B,  is  a  case  of  A  being  C, ' 
This  is  a  case  of  A  being  not-B ;  >-  Categorical. 

.-.  This  is  a  case  of  A  being  C. 

Similarly  the  other  disjunctive-categorical  forms  also  may  be 
ultimately  changed  into  the  corresponding  categorical  forms. 

§  5.  3.  Of  Conjunctive-disjunctive  Syllogisms,  ox  the 
Dilemma. 

The  next  and  last  subdivision  of  mixed  syllogisms  is  the 
Conjunctive-disjunctive  syllogism,  which  consists  of  a  con 
junctive  and  a  disjunctive  premiss.  A  conjunctive  proposition 
has  two  forms — (1)  Eemotive,  and  (2)  Copulative ;  and  in  each 
of  these  forms  it  may  be  categorical  or  hypothetical.  Thus 
there  are  the  following  forms  of  it : — 

1.    Neither  A  nor  B  is  C    Eemotive  categorical. 
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2.  If  A  is,  neither  B  nor  C  is ) 

(or  Neither  if  A  is  nor  if  Bis,  is  C)  [  ^motive  hypothetical. 

3.  A  as  well  as  B  is  C       Copulative  categorical. 

4.  If  A  is,  B  as  well  as  C  is  )  hypothetical, 
(or  If  A  is,  as  well  as  if  B  is,  C  is)  ) 

The  Conjunctive-disjunctive  syllogism  is  called  the  Dilemma 
in  the  wider  sense,  in  which  the  conjunctive  premiss  may  be  cate 
gorical  or  hypothetical,  remotive  or  copulative,  i.e.  any  one  of 
the  four  forms  given  above,  and  the  disjunctive  premiss  may  be 
of  any  kind,  hypothetical  or  otherwise.  It  may  occur  in  the 
first  as  well  as  in  the  second  figure. 

The  Conjunctive-disjunctive  syllogism  includes  the  Dilemma 
in  the  stricter  sense,  in  which  the  conjunctive  premiss  is  a  re- 
motive  proposition,  and  the  disjunctive  premiss  a  hypothetical. 
The  Dilemma  in  the  stricter  sense  may  be  called  a  Hypothetical- 
disjunctive  Syllogism,  as  it  has,  indeed,  been  called  by  some 
logicians.  It  occurs  only  in  the  second  figure. 

There  is  great  difference  among  logicians  as  to  the  true 
nature  and  forms  of  the  Dilemma.  The  view  given  above 
appears  to  be  the  best,  and  is  taken  from  Ueberweg.  Here  I 
will  give  his  definitions  and  forms.  In  the  Appendix  will  be 
found  the  views  of  other  logicians. 

The  Dilemma,  Trilemma,  Poly  lemma1. 

"  In  these  inferences  or  arguments,  it  is  shown  that  whichever 
of  tJie  members  of  the  disjunction  may  be  true,  the  same  conclusion 
results  (that  the  opponent,  whichever  of  the  different  possible 
cases  he  may  choose,  must  find  himself  in  every  case  forced  to 
the  same  conclusion)."  They  are  mixed  inferences  or  syllogisms 
of  the  1st  and  especially  of  the  2nd  figure,  consisting  of  a  Con 
junctive  (copulative  or  remotive)  and  a  Disjunctive  premiss. 

"The  Dilemma,  in  the  stricter  and  special  sense,  is  an  in 
ference  of  the  second  figure,  with  a  hypothetico-disjunctive  premiss 
(which  is  sometimes  major  and  sometimes  minor  premiss),  and 
with  a  remotive  premiss." 

1  Ueberweg's  Logic,  pp.  455 — 57. 
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"  In  the  wider  sense  of  the  term,  inferences  with  a  categorico 
disjunctive  premiss,  and  inferences  in  the  first  figure  with  a 
disjunctive  and  a  copulative  or  remotive  premiss,  are  also  at 
tributed  to  it.  The  like  holds  good  of  the  Trilemma,  Tetra- 
lemma,  and  Polylemma." 

FORMS  OP  THE  DILEMMA  IN  THE  stricter  sense. 
Second  Figure. 

(1)  If  A  is,  either  B  or  C  is (hypothetical-disjunctive), 

Neither  B  nor  C  is (remotive  premiss) ; 

.  •.      A  is  not. 

(2)  If  A  is,  neither  B  nor  C  is     ...     (hypothetical-remotive), 
If  D  is,  either  B  or  C  is (hypothetical-disjunctive), 

.  *.     If  D  is,  A  is  not. 

(3)  If  A  is,  either  B  or  C  is (hypothetical-disjunctive), 

If  D  is,  neither  B  nor  C  is     ...     (hypothetical-remotive) ; 
If  D  is,  A  is  not. 

The  1st  may  be  thus  analysed  : 

The  major  premiss,  If  A  is,  either  B  or  C  is,  is  equivalent  to — 

(1)  If  A  is,  B  is, 
or  (2)  If  A  is,  Cis; 
and  the  remotive  minor  is  equivalent  to— 

(1)  B  is  not, 
and  (2)  C  is  not. 

Take  the  first  alternative  of  the  major  premiss  and  the  first 
of  the  minor : 

If  A  is,  Bis, 
B  is  not ; 
.•.  A  is  not.    Modus  tollendo  tollens. 

Take  the  second  alternative  of  the  major  premiss  and  the 
second  of  the  minor : 

If  A  is,  C  is, 
C  is  not; 

.-.  A  is  not.     Modus  tollendo  tollens. 

Thus  in  either  case,  that  is,  whichever  of  the  two  alternatives 
be  true,  the  conclusion  is  the  same  (A  is  not),  as  required  by  the 
definition. 
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The  second  may  be  thus  analysed : 

The  major  premiss,  'If  A  is,  neither  B  nor  C  is,'  is  equivalent  to— 

(1)  If  A  is,  B  is  not, 
and  (2)  If  A  is,  C  is  not. 
The  minor  premiss  is  equivalent  to — • 

(1)  If  D  is,  B  is, 
or  (2)  If  D  is,  C  is. 
Take  (1)  of  the  major  and  (1)  of  the  minor— 

E.       If  A  is,  Bis  not       (major  premiss), 

A.       If  D  is,  Bis      (minor  premiss) ; 

E.  .•.  If  D  is,  A  is  not      (conclusion). 

This  is  a  pure  hypothetical  syllogism  in  the  mood  Cesare. 

Take  (2)  of  both  the  premisses — 

If  A  is,  C  is  not     (major  premiss), 

If  D  is,  C  is (minor  premiss) ; 

.•.  If  D  is,  A  is  not    (conclusion). 

This  is  also  in  the  same  mood.     The  conclusion  is  the  same 
as  required  by  the  definition. 

The  third  may  be  thus  analysed  : 

The  major  premiss  is  equivalent  to  either 

(1)  If  A  is,  B  is, 
or  (2)  If  A  is,  C  is  ; 
and  the  minor  to — 

(1)  If  D  is,  B  is  not, 

and  (2)  If  D  is,  C  is  not. 

Taking  (1)  of  both  the  premisses — 

A.       If  A  is,  Bis     (major  premiss), 

E.       If  D  is,  B  is  not     (minor  premiss) ; 

E.  .-.  If  D  is,  A  is  not     (conclusion). 

This  is  in  the  mood  Camestres. 

Taking  (2)  of  both  the  premisses — 

If  A  is,  C  is      (major  premiss), 

If  D  is,  C  is  not      (minor  premiss) ; 

.•.  If  D  is,  A  is  not      (conclusion). 
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This  is  also  in  the  same  mood.  The  conclusion  is  the  same 
in  either  case,  that  is,  whichever  member  of  the  disjunction  is 
accepted,  the  same  conclusion  is  arrived  at. 


FOKMS   OF   THE   DlLEMMA   IN   THE   Wider   SCllSB. 


3. 


1. 


0. 


(Categorical-disjunctive), 
(Eemotive) ; 


Second  Figure. 

A  is  either  B  or  C  

D  is  neither  B  nor  C 

.*.  D  is  not  A. 

A  is  neither  B  nor  C  ...     ...     (Eemotive), 

D  is  either  B  or  G  (Categorical- disj  unctive) ; 

/.  D  is  not  A. 

If  A  is,  neither  B  nor  C  is       ...     (Hypothetical-remotive), 

Either  B  or  C  is  ..     ...     (Categorical-disjunctive); 

.•.  A  is  not. 


First  Figure. 

A  as  well  as  B  is- C     

D  is  either  A  or  B      

.-.  D  is  C. 

If  A  is,  as  well  as  if  B  is,  C  is 
If  D  is,  either  A  or  B  is 
.-.  If  D  is,  C  is. 
Neither  A  nor  B  is  C    

D  is  either  A  or  B     

.-.  D  is  not  C. 

Neither  if  A  is  nor  if  B  is,  is  C 
If  D  is,  either  A  or  B  is 
.-.  If  D  is,  C  is  not. 
Neither  if  A  is  nor  if  B  is,  is  C 

Now  either  A  or  B  is    

.•.  C  is  not. 


(Copulative), 
(Disjunctive) ; 

(Hypothetical-copulative) , 
(Hypothetical-disjunctive) ; 

(Eemotive), 
(Categorical-disjunctive) ; 

(Hypothetical-remotive), 
(Hypothetical-disjunctive) ; 

(Hypothetical-remotive), 
(Disjunctive) ; 


The  first  form  in  the  first  figure  may  be  thus  analysed ; — 

The  major  premiss  is  equivalent  to — 

(1)  A  is  C, 
and  (2)  B  is  C  ; 
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and  the  minor  to  either — 

(1)  D  is  A, 
or  (2)  D  is  B. 

From  (1)  of  both  the  premisses — 
AisC, 
D  is  A; 
.  •.  D  is  C. 

From  (2)  of  both— 

BisC, 

DisB; 

.  •.  D  is  C. 

The  conclusion  is  in  either  case  the  same,  '  D  is  C.' 
The  second  form  in  the  first  figure  may  be  thus  analysed  :— 
From  the  major  we  get— 

(1)  If  A  is,  C  is, 
and  (2)  If  B  is,  C  is  ; 
and  from  the  minor  we  get — 

(1)  If  D  is,  A  is, 
or  (2)  If  D  is,  B  is. 
From  (1)  of  both  the  premisses— 
If  A  is,  C  is, 
If  D  is,  A  is  ; 
.-.  If  D  is,  C  is. 
This  is  in  the  mood  Barbara. 

Similarly  from  (2)  of  both,  we  get  a  pure  hypothetical  syllo 
gism  in  the  same  mood  and  with  the  same  conclusion. 
§  6.     Exercises. 
Test  the  following  arguments  : — 

(1)  If  the  sun  shines,  it  will  be  a  brilliant  day ;  if  it  is  not  foggy 
or  cloudy,  the  sun  will  shine ;  therefore,  if  it  is  not  foggy  or  cloudy, 
it  will  be  a  brilliant  day. 

(2)  If  the  temperature  rises,  the  barometer  will  fall;    if  the 
barometer  falls,  the  weather  will  not  be  fine ;  therefore,  if  the  tem 
perature  rises,  the  weather  will  not  be  fine. 

(3)  If  a  gas  is  subjected  to  a  higher  pressure,  its  volume  di 
minishes  ;  if  its  volume  diminishes,  its  density  increases ;  therefore, 
if  a  gas  is  subjected  to  a  higher  pressure,  its  density  increases. 
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(4)  If  the  earth  did  not  rotate,  there  would  be  no  alternation  of  day 
and  night ;  there  is  alternation  of  day  and  night ;  therefore  the  earth 
does  rotate. 

(5)  Without  light  and  heat,  no  plants  could  grow ;  without  plants 
no  animals  could  live ;  man,  being  an  animal,  could  not,  therefore, 
live  without  light  and  heat. 

(6)  An  organized  being  is  either  an  animal  or  a  plant :  this  sub 
stance  is  neither  ;  therefore  it  is  not  an  organized  being. 

(7)  If  a  substance  has  inertia,  it  has  gravity;  if  it  does  not  re 
sist,  it  has  no  inertia  ;  therefore,  if  a  substance  does  not  resist,  it  has 
no  gravity. 

(8)  If  a  substance  gravitates,  it  has  inertia ;  if  a  substance  has 
the  power  of  resistance,  it  has  inertia  ;  therefore  if  a  substance  gravi 
tates,  it  has  the  power  of  resistance. 

(9)  If  a  solid  is  heated,  it  becomes  a  liquid ;  if  a  liquid  is  heated, 
it  becomes  a  gas  :  therefore  if  a  solid  is  heated,  it  becomes  a  gas. 

(10)  If  A  is  not,  B  is  not ;  if  B  is  not,  C  is  not :  therefore  if  A  is 
not  C  is  not. 

(11)  An  igneous  rock  is  either  volcanic  or  plutonic;  trap  is  a  kind 
of  igneous  rock:  therefore  it  is  either  volcanic  or  plutonic. 

(12)  A  material  body  is  either  organic  or  inorganic;  a  crystal  is 
not  organic :  therefore  it  is  inorganic. 

(13)  If  water  is  heated,  either  its  bulk  increases,  or  its  tempera 
ture  rises,  or  it  passes  into  vapour ;  neither  of  these  changes  is  happen 
ing  to  the  water  in  this  flask :  therefore  it  is  not  heated. 

(14)  All  existences  are  either  mental  or  material;   nothing  is 
neither  mental  nor  material:  therefore  nothing  is  not  an  existence. 

(15)  A  liquid  as  well  as  a  gas  is  expanded  by  heat;  a  fluid  is 
either  a  gas  or  a  liquid:  therefore  a  fluid  is  expanded  by  heat. 

(16)  If  the  motion  of  a  body  is  impeded,  heat  is  produced;  if  heat 
is  produced,  the  body  will  either  rise  in  temperature  or  increase  in 
bulk,  or  pass  into  a  different  state ;  therefore,  if  the  motion  of  a  body 
is  impeded,  the  body  will  either  rise  in  temperature,  or  increase  in 
bulk,  or  pass  into  a  different  state. 

(17)  If  every  notion  is  derived  from  sensation  or  reflection,  the 
notion  of  extension  is  also  so  derived.     But  it  cannot  be  so  derived. 
Therefore  every  notion  is  not  derived  from  sensation  or  reflection. — 
Hold's  Inquiry. 
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(18)  If  Nature  had  given  us  nothing  more  than  sensations  corre 
sponding  to  the  impressions  made  by  the  objects  upon  the  body,  we 
should  not  in  that  case  have  been  percipient  beings.    But  we  are  per 
cipient  beings;  therefore  Nature  has  given  us  more  than  the  sensa 
tions. — Reid. 

(19)  Body  and  spirit,  cause  and  effect,  time  and  space,  to  which 
we  were  wont  to  ascribe  an  existence  independent  of  our  thought,  are 
all  turned  out  of  existence  by  this  short  dilemma.    Either  these  things 
are  ideas  of  sensation  or  reflection  or  they  are  not :  if  they  are  ideas  of 
sensation  or  reflection,  they  can  have  no  existence  but  when  we  are 
conscious  of  them;  if  they  are  not  ideas  of  sensation  or  reflection, 
they  are  words  without  any  meaning. — Eeid. 

§7.     Of  Enthymemes1. 

An  Enthymeme  is  an  abridged  syllogism,  that  is,  a  syllogism, 
one  of  whose  premisses  is  not  expressed  in  language.  For  ex 
ample,  '  gold  is  an  element,  because  it  is  a  metal ' ;  here  \ve  have 
a  syllogism  apparently  consisting  of  two  propositions,  but  really 
of  three,  including  the  major  premiss,  which  is  suppressed,  and 
which  must  be  as  follows  : — '  all  metals  are  elements.3  Without 
this,  the  conclusion  '  gold  is  an  element '  can  not  be  drawn  from 
the  single  premiss  'gold  is  a  metal.'  Though  the  major  premiss 
is  not  expressed  in  language,  it  is  contended  that  it  must  have 
been  present  in  thought  to  complete  or  constitute  the  act  of 
reasoning.  Similarly,  the  minor  premiss  may  be  sometimes 
suppressed.  For  example,  'all  men  are  fallible,  and  therefore 
kings  or  philosophers  are  fallible.'  Here  the  minor  premiss 
'  kings  or  philosophers  are  men '  is  understood.  Sometimes  even 
the  conclusion  may  be  suppressed,  and  hinted  at  by  the  ex 
pression  of  the  two  premisses,  or,  in  rare  cases,  of  one  only. 
This  often  happens  in  conversation  between  educated  persons 
on  delicate  subjects.  For  example,  happening  to  talk  about 

1  The  word  enthymeme  originally  meant  a  syllogism  with  probable 
premisses.  This  is  the  sense  in  which  Aristotle  used  it.  It  came 
afterwards  to  meai;  a  syllogism  which  was  imperfect  not  from  its  pre 
misses  being  probable,  but  from  one  of  them  being  suppressed,  and  in 
this  sense  the  word  is  now  used  in  Logic. 
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a  particular  institution  which  has  been  much  praised  and  declared 
as  perfect,  an  opponent  might,  in  reply,  simply  say  that  '  every 
thing  human  is  imperfect,3  or  that  '  everything  is  liable  to  change 
and  decay' :  here  nothing  but  the  major  premiss  is  expressed, 
and  it  is  of  course  implied  that  '  the  institution  in  question  is 
human '  (minor  premiss),  and  that  '  it  is,  therefore,  not  perfect ' 
(conclusion). 

§  8.     Exercises. 

1.  To  supply  the  suppressed  premiss  of  an  Enthymeme.  (1)  Note 
the  subject  and  the  predicate  in  the  conclusion  which  are  the  minor 
and  the  major  term,  respectively,  of  the  syllogism,  and  then  see 
whether  the  premiss  to  be  supplied  is  the  major  or  the  minor  premiss. 
(2)  If  it  be  the  major  premiss,  form  such  a  proposition  with  the  major 
and  the  middle  term  as  will  make  the  conclusion  valid.  (3)  If  it  be 
the  minor  premiss,  form  such  a  proposition  with  the  minor  and  the 
middle  term  as  will  make  the  conclusion  valid.  Examples: — (1)  "All 
metals  are  elements,  because  they  can  not  be  decomposed."  In  this 
the  subject  and  the  predicate  in  the  conclusion  are  respectively  'all 
metals'  and  'elements/  and  these  two  are,  therefore,  the  minor  and 
the  major  term,  respectively.  The  given  premiss  contains  the  minor 
term  'metals,'  and  is,  therefore,  the  minor  premiss.  The  premiss 
suppressed  is,  therefore,  the  major  premiss,  and  is  the  proposition  'all 
substances  that  can  not  be  decomposed  are  elements.'  (2)  "Small 
pox  has  a  cause,  because  every  phenomenon  has  a  cause."  Here 
'small-pox'  is  the  minor  term,  'has  a  cause'  the  major  term,  and 
'phenomenon'  the  middle  term.  The  premiss  expressed  containing 
the  major  term  'has  a  cause,'  is  the  major  premiss.  The  premiss  sup 
pressed  is,  therefore,  the  minor  premiss,  and  is  the  proposition  '  small 
pox  is  a  phenomenon.' 

2.  To  find  premisses  for  a  given  conclusion.  In  finding  premisses 
for  a  given  conclusion,  note  the  subject  and  the  predicate  in  the  con 
clusion,  which  must  be  the  minor  and  the  major  term,  respectively,  of 
the  required  syllogism.  If  the  conclusion  be  negative,  find  such  a 
middle  term  as  will  form  with  the  predicate  an  E  proposition,  and 
with  the  subject  an  A  or  I  proposition.  If  the  conclusion  be  affirma 
tive,  find  such  a  middle  term  as  will  form  with  the  predicate  an  A 
proposition,  and  with  the  subject  an  A  or  I  proposition.  The  three 
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terms  are  to  have  the  same  relative  position  as  in  the  first  figure. 
Examples:  (1)  Find  premisses  for  the  conclusion  'no  prophet  is 
infallible';  here  the  term  'man'  will  do  as  a  middle  term;  and  the 
required  premisses  are  'no  man  is  infallible'  and  'all  prophets  are 
men.'  (2)  Find  premisses  for  the  conclusion  'some  elements  are 
metals';  here  the  term  ' undecomposable  substances  conducting  heat 
and  electricity '  will  do  as  a  middle  term ;  and  the  premisses  required 
are  'all  undecomposable  substances  conducting  heat  and  electricity 
are  metals,'  and  'some  elements  are  undecomposable  substances  con 
ducting  heat  and  electricity.' 

3.  To  draw  the  conclusion,  if  any,  which  follows  from  two  given 
propositions  as  premisses: — See  if  the  two  premisses  are  in  any 
particular  valid  mood  in  any  of  the  four  figures.  If  so,  draw  the 
conclusion  which  follows  from  them  in  accordance  with  that  mood. 
If  not,  try  to  reduce  them  to  a  valid  mood  by  verbal  changes  and  by 
processes  of  immediate  inference.  If  they  can  be  thus  transformed 
into  a  valid  mood,  draw  the  inference  justified  by  that  mood.  If  they 
cannot  be  so  transformed,  no  conclusion  follows  from  the  two  given 
propositions.  It  should  be  remembered  that  the  conclusion  not  being 
given,  it  is  not  known  which  term  is  major  and  which  minor,  that  the 
premiss  stated  first  is  not  necessarily  the  major  premiss,  and  the  pre 
miss  stated  second  the  minor  premiss,  that  the  two  premisses  may  be 
given  and  taken  in  any  order. 

Examples. 

(1)  All  B  is  A, 
No  C  is  not-B. 

Here  the  two  premisses  are  not  in  any  particular  valid  mood,  and 
seem  to  involve  the  fallacy  of  four  terms.  But,  by  permuting  the 
second  premiss,  we  obtain  the  following  syllogism  in  Barbara: — All  B 
is  A ;  all  C  is  B ;  .-.  all  C  is  A. 

(2)  No  C  is  not-B, 
No  B  is  not-A. 

Here  the  two  premisses  are  negative,  and  do  not  seem  to  justify  any 
conclusion  whatever.  But,  by  permuting  both,  we  get  the  following 
syllogism  in  Barbara :— All  C  is  B;  all  B  is  A;  .-.  all  C  is  A,  the  first 
being  the  minor  and  the  second  the  major  premiss. 
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(3)  No  A  is  B, 

No  not-B  is  C. 

Converting  the  first  premiss,  and  permuting  the  converse  of  the 
second,  we  obtain  the  following  valid  syllogism  in  Celarent: — 'No  B 
is  A;  allCisB;  .-.  no  C  is  A.' 

(4)  '  No  metal  is  a  compound  substance, 

Gold  is  not  a  non-metal.' 

By  permuting  the  first  and  the  second  premiss,  we  get  the  following 
syllogism  in  Barbara: — "Every  metal  is  an  elementary  (not-com 
pound)  substance;  gold  is  a  metal;  therefore  gold  is  an  elementary 
substance." 

Examples  for  Solution. 

I. — Supply  the  premiss  suppressed  in  the  following : — 

(1)  Iron  is  a  metal  because  it  conducts  heat  and  electricity. 

(2)  Gold  is  a  noble  metal  because  it  does  not  rust. 

(3)  Air  is  material  because  it  has  weight. 

(4)  Air  is  a  gas  because  it  is  not  liquid  or  solid. 

(5)  This  idea  is  real  because  it  agrees  with  the  external  thing. 

(6)  Material  things  exist  because  they  are  the  objects  of  my 

perception. 

(7)  A  is  the  cause  of  B  because  it  is  its  invariable  antecedent. 

(8)  A  must  have  a  cause  because  it  is  a  phenomenon. 

(9)  B  must  be  a  mineral  because  it  has  no  signs  of  organization. 

(10)  C  must  be  a  plant  because  it  has  root  and  leaves. 

(11)  D  can  not  be  a  bird  because  it  has  no  feather. 

(12)  E  is  the  effect  of  D  because  it  invariably  follows  D. 

(13)  H  can  not  be  an  acid  because  it  has  neither  hydrogen  nor 

oxygen. 

II. — Supply  premisses  from  which  each  of  the  following  proposi 
tions  can  be  inferred  syllogistically : — 

(1)  Some  elements  are  not  metals. 

(2)  Gold  is  a  metal. 

(3)  Gravity  is  a  force. 

(4)  No  metals  are  compounds. 

(5)  Only  material  bodies  gravitate. 

(6)  Water  is  a  compound  body. 
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(7)  Matter  is  indestructible. 

(8)  Electricity  is  not  a  form  of  matter. 

(9)  Silver  is  an  element. 

(10)  All  plants  are  organized. 

(11)  No  crystal  is  organized. 

(12)  Some  flowers  are  not  odorous. 

(13)  Some  animals  have  no  power  of  locomotion. 

III. — Draw  the  conclusion,  if  any,  which  follows  from  each  of  the 
following  pairs  of  premisses : — 

(1)— (a)     Nonot-AisB.  1  (6)     No  B  is  A. 

No  not-B  is  C.  1  No  C  is  not-B. 

(2)— (a)     All  B  is  not-A.  )  (6)     No  A  is  B. 

No  C  is  not-B.  \  No  C  is  not-B. 

(3)— (a)     No  B  is  A.  \  (6)     No  not-A  is  B. 

Some  C  is  not  not-B.    \  Some  G  is  not  not-B. 

(4)— (a)     Some  B  is  C.  j  (6)     All  A  is  B. 

No  not-A  is  B.  }  All  C  is  not-B. 

(5)— (a)     No  not-B  is  C.  )  (6)     No  not-C  is  B. 

No  B  is  A.  1  No  not-B  is  A. 

(6)  All  metals  conduct  heat ;  all  metals  conduct  electricity. 

(7)  All  birds  are  oviparous;  all  birds  cannot  fly. 

(8)  Every  feeling  is  a  mental  phenomenon ;  every  feeling  is  not  a 

sensation. 

(9)  If  the  rays  of  light  reach  the  eye,  a  sensation  is  produced ;  if  a 

sensation  is  produced,  it  is  accompanied  by  a  perception. 

(10)  Every  sensation  is  accompanied  by  a  perception;  a  sensation 

is  sometimes  produced  internally  without  any  external 
object. 

(11)  Every  chemical  union  is  accompanied  by  the  evolution  of 

heat ;  a  chemical  union  is  sometimes  accompanied  by  the 
evolution  of  light. 

(12)  If  two  substances  are  rubbed  together,  heat  is  produced;  if 

two  substances  are  struck  against  each  other,  heat  is  pro 
duced. 

(13)  If  this  gas  is  carbonic  dioxide,  it  will  produce  turbidity  in  a 

solution  of  lime-water;  it  does  produce  turbidity  in  that 
solution  of  lime-water. 
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(14)  This  substance  is  an  element ;  an  element  is  either  a  metal 

or  a  non-metal. 

(15)  A  material  body  is  either  solid,  liquid,  or  gaseous;  this  body 

is  not  gaseous. 

(16)  None  but  animals  are  sentient  beings;  all  plants  are  in 

sentient  beings. 

(17)  Only  material  bodies  gravitate ;  light  does  not  gravitate. 

(18)  None  but  elements  are  metals,  oxygen  and  chlorine  are  non- 

metals. 


CHAPTER   VI. 


OF  TRAINS  OF  SYLLOGISTIC  REASONING. 

§  1.  A  Train  of  Syllogistic  Reasoning  is  a  combination  of 
two  or  more  syllogisms  so  connected  with  one  another  as  to 
establish  a  single  conclusion.  When  each  of  the  component 
syllogisms  is  fully  expressed,  it  has  either  of  these  two  typical 
forms  : 

(1)  That  in  which  the  single  conclusion  is  stated  last,  and 
the  conclusion  in  one  syllogism  forms  a  premiss  in  the  next. 

(2)  That  in  which  the  single  conclusion  is  stated  first,  and 
a  premiss  in  one  syllogism  forms  the  conclusion  in  the  next, 
or  both  premisses  form  conclusions  in  two  distinct  syllogisms. 


First  Form. 

(1) 

All  A  is  B  . 

.  (minor), 

All  B  is  C  . 

.  (major), 

.«. 

All  A  is  C  . 

.  (conclusion), 

(2) 

All  A  is  C  . 

.  (minor), 

All  C  is  D  . 

.  (major), 

.'. 

All  A  is  D  . 

.  (conclusion), 

(3) 

All  A  is  D  . 

.  (minor), 

All  D  is  E  . 

.  (major), 

.«. 

All  A  is  E  . 

.  (conclusion). 

Second  Form. 


(1) 


All  A  is  E 
All  D  is  E 
All  A  is  D 

...  (conclusion), 
...  (major), 
...  (minor), 

All  A  is  D 
All  B  is  D 
All  A  is  B 

...  (conclusion), 
...  (major), 
...  (minor), 

All  D  is  E 
All  C  is  E 
All  D  is  C 

...  (conclusion), 
...  (major), 
...  (minor). 

In  the  example  of  the  first  form  the  single  conclusion  is 
"  All  A  is  E  "  stated  last,  and  the  conclusion  of  the  first  syllogism 
is  a  premiss  in  the  second,  and  the  conclusion  of  the  second  a 
premiss  in  the  third. 
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In  the  example  of  the  second  form,  the  single  conclusion  is 
the  same  (All  A  is  E),  but  it  is  stated  first,  and  the  two  premisses 
of  the  1st  syllogism  form  the  conclusions  in  the  2nd  and  3rd, 
i.  e.,  are  proved  by  them. 

The  first  syllogism  in  the  first  form  is  called  a  Prosyllogism 
in  relation  to  the  2nd,  and  the  2nd  in  relation  to  the  1st  is 
called  an  Episyllogism  ;  that  is,  a  Prosyllogism  is  a  syllogism  in 
a  train  of  reasoning,  whose  conclusion  forms  a  premiss  in  another, 
and  an  Episyllogism  is  a  syllogism  which  has  for  one  of  its 
premisses  the  conclusion  of  another.  These  two  terms  are 
relative,  and  the  same  syllogism  may  be  a  prosyllogism  in  re 
lation  to  one,  and  an  episyllogism  in  relation  to  another.  For 
example,  the  2nd  syllogism  stands  in  the  twofold  relation  to  the 
3rd  and  the  1st  respectively. 

In  the  example  of  the  second  form,  the  1st  syllogism  is  an 
episyllogism  in  relation  to  the  2nd  and  3rd,  and  both  these  are 
prosy  Hog  isms  in  relation  to  the  1st. 

The  first  form  is  called  Synthetic,  Progressive,  or  Episyllo- 
gistic,  because  the  advance  in  the  reasoning  is  from  a  prosyllo 
gism  to  an  episyllogism,  from  certain  premisses  to  the  conclusion 
which  follows  from  them.  The  second  form  is  called  Analytic, 
Eegressive,  or  Prosyllogistic,  because  the  advance  in  the  reasoning 
is  from  an  episyllogism  to  a  prosyllogism,  from  a  conclusion  to 
the  premisses  which  prove  it. 

§  2.  The  synthetical  train  of  syllogistic  reasoning  gives  rise 
to  the  Synthetical  Method,  and  the  analytical  train  of  syllogistic 
reasoning  to  the  Analytical  Method  in  Deductive  Logic. 

In  the  Synthetical  Method  we  start  with  certain  principles  as 
premisses  ;  and  by  comparing  and  combining  them  in  various 
ways,  we  deduce  the  conclusions  which  follow  necessarily  from 
them.  In  the  Analytical  Method,  on  the  contrary,  we  start  with 
the  conclusions,  and  proceed  regressively  to  the  principles  from 
which  they  follow  deductively.  It  is  by  the  former  method  that 
Euclid  proves  his  propositions  ;  he  starts  with  the  axioms,  postu 
lates,  and  definitions  as  premisses,  and  proves  progressively  the 
propositions  which  follow  from  them. 


CHAP.  VI.]  TRAINS  OF  REASONING.  217 

§  3.  An  episyllogistic  or  synthetic  train  of  reasoning  in 
which  all  the  conclusions,  except  the  last,  are  suppressed,  is 
called  a  Sorites.  Thus,  omitting  the  conclusions  of  the  1st  two 
syllogisms,  and  consequently  also  the  minor  premisses  of  the  2nd 
and  3rd  in  the  example  given  above,  we  get  a  Sorites  of  the  fol 
lowing  form  :— 

All  A  is  B, 

All  B  is  C, 

All  C  is  D, 

A11D  isE, 
.-.  All  A  is  E, 

in  which  the  conclusion  of  the  prosyllogism  forms  the  minor 
premiss  in  the  next  episyllogism.  This  is  called  the  Aristotelian 
Sorites.  When  the  conclusion  of  the  Prosyllogism  forms,  on  the 
other  hand,  the  major  premiss  in  the  next  Episyllogism,  we  have 
a  sorites  of  a  different  form,  called,  after  its  discoverer,  the 
Godenian  Sorites.  In  the  following  train  of  syllogistic  rea 
soning  : — 

1.  All  B  is  C  ...         (major  premiss), 
All  A  is  B  ...         (minor  premiss), 

.-.     All  A  is  C  ...         (conclusion), 

2.  All  A  is  C  ...         (major  premiss), 
All  D  is  A  ...         (minor  premiss), 

.-.     All  D  is  C  ...         (conclusion), 

3.  All  D  is  C  ...         (major  premiss), 
All  E  is  D                ...         (minor  premiss), 

.•.     All  E  is  C  ...         (conclusion). 

The  conclusion  of  the  1st  syllogism  forms  the  major  premiss 
in  the  2nd,  and  the  conclusion  of  the  2nd  the  major  premiss 
in  the  3rd.  Suppressing  all  the  conclusions  except  the  last, 
and  consequently  also  all  the  major  premisses  except  the  first,  we 
have  the  following  Godenian  Sorites : — 

All  B  is  C, 
All  A  is  B, 
All  D  is  A, 
All  E  is  D, 
.-.  AllEisC. 
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Taking  the  following  train  of  syllogistic  reasoning  : — 

(1)  AllDisE  ...         (major  premiss), 
All  C  is  D  ...         (minor  premiss), 

.-.    All  C  is  E  ...        (conclusion), 

(2)  AllCisE  ...         (major  premiss), 
All  B  is  C  ...         (minor  premiss), 

.-.     AllBisE  ...         (conclusion), 

(3)  All  B  is  E  ...         (major  premiss), 
All  A  is  B                   ...         (minor  premiss), 

.-.     All  A  is  E  .,.         (conclusion), 

and  suppressing  all  the  conclusions  except  the  last,  and  therefore 
also  all  the  major  premisses  except  the  first,  we  have  the  follow 
ing  example  of  the  Goclenian  Sorites : — 

All  D  is  E, 
All  C  is  D, 
All  B  is  C, 
All  A  is  B, 
.«.  All  A  is  E. 

Both  the  Goclenian  and  the  Aristotelian  Sorites  are  abridged 
trains  of  syllogistic  reasoning,  and  both  are  synthetic,  progres 
sive,  or  episyllogistic,  the  advance  in  the  reasoning  being  from  a 
prosyllogism  to  an  episyllogism. 

An  EpicJieirema  is  a  prosyllogistic,  analytical,  or  regressive 
train  of  reasoning  with  some  of  its  premisses  suppressed.  It 
consists  of  a  syllogism  with  a  reason  or  reasons  for  one  or  both 
of  its  premisses  being  given.  For  example,  the  train  of  reasoning 
"  All  A  is  B  ;  and  all  C  is  A,  because  all  C  is  D :  therefore  all 
C  is  B "  is  an  Epicheirema,  in  which  a  reason  is  given  for  one 
premiss,  and  which  may  be  thus  fully  expressed  : — 

(1)  All  A  is  B  ...         (major  premiss), 

All  C  is  A  ...         (minor  premiss), 

.•.     AllCisB  ...         (conclusion). 

For  the  minor  premiss  the  reason  given  is  that  c  All  C  is  D.' 
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This  with  that  premiss  evidently  constitutes  an    enthymeme, 
whose  major  premiss  is  suppressed,  thus  : — 

(2)  All  D  is  A         ...     (the  suppressed  major  premiss), 

All  C  is  D         ...     (the  reason  given), 
.-.    All  C  is  A. 

In  the  following  example  reasons  are  given  for  both  the 
premisses  :  "  All  A  is  B,  because  all  A  is  G  ;  all  C  is  A,  because 
all  F  is  A;  therefore  all  C  is  B."  When  fully  expressed  it 
consists  of  the  following  three  syllogisms  : — 

(1)  All  A  is  B          ...     (major  premiss), 
All  C  is  A          ...     (minor  premiss), 

.*.    All  C  is  B          ...     (conclusion). 

The  major  premiss  is  proved  by  an  enthymeme,  whose  major 
premiss  is  suppressed  : — 

(2)  All  G  is  B          ...     (the  suppressed  major  premiss), 
All  A  is  G          ...     (the  reason  given), 

.•.    All  A  is  B  ...     (conclusion). 

The  minor  premiss  is  also  proved  by  an  enthymeme,  whose 
minor  premiss  is  suppressed  : — 

(3)  All  F  is  A          ...     (the  reason  given), 
All  C  is  F  ...     (suppressed  minor), 

.•.     All  C  is  A          ...     (conclusion). 

The  Epicheirema  is  thus  an  abridged  train  of  syllogistic 
reasoning,  in  which  the  argument  proceeds  analytically,  from  an 
episyllogism  to  a  prosyllogism. 

The  analytic  train  of  syllogistic  reasoning  which  we  have 
given  at  the  beginning  of  this  chapter  may  give  rise  to  any  of 
the  following  Epicheiremas  by  suppressing  different  premisses  : — 

(1)         All  A  is  D,  v  all  A  is  B, 

AllDisE,  V  allCisE, 

.-.    All  A  is  E. 
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(2)  All  A  is  D,  v  all  A  is  B, 
AllDisE,  v  all  DisC, 

.-.    All  A  is  E. 

(3)  All  A  is  D,  v  all  B  is  D, 
AllDisE,  v  allCisE, 

.-.    All  A  is  E. 

(4)  All  A  is  D,  v  allBisD, 
AllDisE,  v  all  DisC, 

.  •.    All  A  is  E. 

In  (1)  the  major  premiss  of  the  second  syllogism  and  the 
minor  of  the  third  are  suppressed. 

In  (2)  the  major  premiss  of  the  second  and  the  major  premiss 
of  the  third  syllogism  are  suppressed. 

In  (3)  the  minor  premiss  of  the  second  syllogism  and  the 
minor  of  the  third  are  suppressed. 

In  (4)  the  minor  premiss  of  the  second  syllogism  and  the 
major  of  the  third  are  suppressed. 

The  different  varieties  of  trains  of  syllogistic  reasoning  are 
shown  in  the  following  tabular  view  : — 

TEAINS  OF  SYLLOGISTIC  REASONING. 

I 


Synthetic,  Progressive, 
or  Episyllogistic 
(from  Pro-  to 
Epi-  syllogism). 
1 

Analytic,  Regressive, 
or  Prosyllogistic 
(from  Epi-  to 
Pro-  syllogism). 

Fully-                Abridged 
expressed.         (or  Sorites).              e: 

Fully-             Abr 
^pressed,     (or  Epi 

idged 
cheirema). 

Aristotelian,                Goclenian, 
All  A  is  B,                All  D  is  E, 
All  B  is  C,                 All  C  is  D, 
All  C  is  D,                All  B  is  C, 
All  D  is  E,                All  A  is  B, 
.-.    All  A  is  E.         .-.    All  A  is  E. 

Simple,      Double,     Complex, 
•with  rea-     with  rea-        with 
son  for        sons  for      reasons 
one              both           for 
premiss        the  pre-         the 
only.          misses,      reasons. 
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(1) 


(1) 


4.     Symbolical  examples  of  Sorites  with  analyses  : — 

FIRST  FIGURE. 

Aristotelian.  Goclenian. 

Barbara. 


I.        All  A  is  B, 

I.        All  C  is  D, 

All  B  is  C, 

All  B  is  C, 

All  C  is  D, 

All  A  is  B, 

.•.    All  A  is  D. 

.-.   All  A  is  D. 

Analysis  of  I. 

Analysis  of  I. 

All  A  is  B    ...    (minor), 

(I)      AllCisD    ...    (major), 

AllBisC    ...    (major), 

A11B  is  C    ...    (minor), 

.  All  A  is  C    ...    (conclusion), 

.-.  All  B  is  D    ...    (conclusion), 

All  A  is  C    ...    (minor), 

(2)     AllBisD    ...    (major), 

AllCisD    ...    (major), 

All  A  is  B    ...    (minor), 

.  All  A  is  D    ...   (conclusion). 

.-.  All  A  is  D    ...    (conclusion). 

Darii. 

II.       Some  A  is  B, 

II.      All  C  is  D, 

All  B  is  C, 

All  B  is  C, 

All  C  is  D, 

Some  A  is  B, 

.*.    Some  A  is  D. 

/.    Some  A  is  D. 

N.B.  —  Analysis  of  II.  is  similar  to  that  of  I. 

Celarent. 

III.    All  A  is  B, 

III.     No  C  is  D, 

All  B  is  C, 

All  B  is  C, 

No  C  is  D, 

All  A  is  B, 

.V   No  A  is  D. 

.•.    No  A  is  D. 

Analysis  of  III. 

Analysis  of  III. 

All  A  is  B    ...    (minor), 

(1)      No  C  isD    ...    (major), 

A11B  is  C    ...-  (major), 

A11B  is  C    ...    (minor), 

.  All  A  is  C    ...    (conclusion), 

.'.  No  B  is  D    ...    (conclusion). 

All  A  is  C    ...    (minor), 

(2)      No  B  is  D    ...    (major), 

No  C  is  D    ...    (major), 

All  A  is  B    ...    (minor), 

.  No  A  is  D  ...   (conclusion). 

.'.  No  A  is  D    ...    (conclusion). 

Ferio. 

IV.     Some  A  is  B, 

IV.     No  C  is  D, 

All  B  is  C, 

All  B  is  C, 

No  C  is  D, 

Some  A  is  B, 

.*.    Some  A  is  not  D. 

.  '.     Some  A  is  not  D. 
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In  the  1st  figure  one  premiss  only  can  be  particular  :  the  1st 
in  the  Aristotelian  and  the  last  in  the  Goclenian  ;  and  only  one 
premiss  negative  :  the  last  in  the  former  and  the  first  in  the 
latter.  It  should  be  observed  that,  when  the  conclusion  is  the 
same,  the  order  of  the  premisses  in  one  form  is  exactly  the 
reverse  of  that  in  the  other  ;  that  is,  the  conclusion  being  the 
same  in  both,  the  premisses  in  the  Goclenian  are  those  of  the 
Aristotelian  from  the  bottom  upwards.  This  has  given  rise 
to  the  mistaken  notion  that  the  latter  is  progressive,  while  the 
former  is  regressive;  but  we  have  seen  that  both  are  equally 
progressive  or  episyllogistic.  The  order  of  the  terms  should  also 
be  noted.  In  the  Aristotelian  the  predicate  in  one  premiss 
becomes  the  subject  in  the  next,  while  in  the  Goclenian  the 
subject  in  one  premiss  becomes  the  predicate  in  the  next. 


SECOND  FIGURE. 


(1) 


(3) 


Y. 


Aristotelian. 

All  A  is  B, 
All  B  is  C, 
All  C  is  D, 
No  E  is  D, 
No  A  is  E. 


Analysis  of  V. 


All  A  is  B 
AllBisC 
All  A  is  C 
All  A  is  C 
All  C  is  D 
All  A  is  D 
All  AisD 
No  E  is  D 
No  A  is  E 


(minor), 

(major), 

(conclusion), 

(minor), 

(major), 

(conclusion), 

(minor), 

(major), 

(conclusion). 


(1) 


(2) 


(3) 


Y. 


Goclenian. 

No  E  is  D, 
All  C  is  D, 
All  B  is  C, 
All  A  is  B, 
No  A  is  E. 


Analysis 
No  E  is  D 
All  C  is  D 
NoCisE  , 
No  C  is  E 
AllBisC 
No  B  is  E  , 
No  B  is  E 
All  A  is  B  , 
No  A  is  E 


ofV. 

..  (major), 

..  (minor), 

..  (conclusion), 

...  (major), 

..  (minor), 

..  (conclusion), 

..  (major), 

..  (minor), 

...  (conclusion). 


In  these  examples  only  one  syllogism  is  in  the  second  figure  ; 
the  others  are  in  the  first  figure.     In  the  Aristotelian  the  last, 
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and  in  the  Goclenian  the  first,  are  in  the  mood  Cesare  of  the 
second  figure ;  all  the  others  are  in  the  first  figure. 

It  should  be  noted  that  in  the  Aristotelian  Sorites  the  con 
clusion  of  a  Prosyllogism  becomes  the  minor  premiss,  while 
in  the  Goclenian  it  becomes  the  major  premiss,  in  the  next 
Episyllogism,  throughout  the  whole  train  of  reasoning.  We 
shall  conclude  with  an  Aristotelian  Sorites  in  the  3rd  figure  : — 

VI.    All  A  is  B, 

All  B  is  C, 

All  C  is  D, 

All  A  is  E, 

.•.  Some  D  is  E. 

Analysis  of  VI. 

(1)  All  A  is  B, 
All  B  is  C, 

.-.  All  A  is  C, 

(2)  All  A  is  C, 
All  C  is  D, 

.-.  All  A  is  D, 

(3)  All  A  is  D, 
All  A  is  E, 

.'.  Some  D  is  E. 

Here  the  3rd  Syllogism  is  in  Darapti  in  the  3rd  figure,  and 
the  others  in  Barbara1. 

§  5.     Questions  and  exercises. 

1.    Analyse  and  test  the  following  trains  of  reasoning: — 

(1)  "  Bucephalus  is  a  horse;  a  horse  is  a  quadruped;  a  quadruped 
is  an  animal;  an  animal  is  a  substance:  therefore  Bucephalus  is  a 
substance." 

(2)  "If  Harpagon  be  avaricious,  he  is  intent  on  gain ;  if  intent  on 
gain,  he  is  discontented;  if  discontented,  he  is  unhappy;  now  Har 
pagon  is  avaricious:  he  is,  therefore,  unhappy." 

(3)  "Whatever  promotes  happiness  is  good;  whatever  perfects 
the  soul  promotes  happiness :  therefore  whatever  perfects  the  soul  is 
good;  misfortune  which  happens  to  the  good,  serves  either  to  disci- 

1  See  Appendix  G. 
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pline  or  to  improve  the  soul:  hence  misfortune  which  befalls  the  good 
is  good." 

(4)  "  Sentient  beings  seek  happiness ;  all  finite  beings  are  sen 
tient  ;  all  men  are  finite  beings ;  Caius  is  a  man :  therefore  he  seeks 
happiness." 

(5)  "  That  which  thinks  is  active ;  that  which  is  active  has  strength ; 
that  which  has  strength  is  a  substance ;  the  soul  thinks  :  therefore  it  is 
a  substance." 

(6)  A  is  equal  to  B;  B  is  equal  to  C;  C  is  equal  toD;  D  is  equal 
to  E :  therefore  A  is  equal  to  E. 

(7)  A  is  greater  than  B ;  B  is  greater  than  C ;  C  is  greater  than 
D ;  D  is  greater  than  E :  therefore  A  is  greater  than  E. 

(8)  A  is  the  cause  of  B ;  B  is  the  cause  of  C ;  G  is  the  cause  of  D ; 
D  is  the  cause  of  E  :  therefore  A  is  the  cause  of  E. 

(9)  A  lies  above  B ;  B  lies  above  C ;  C  lies  above  D :  therefore  A 
lies  above  D. 

(10)  A  co-exists  with  B ;  B  co-exists  with  C ;  C  co-exists  with  D : 
therefore  A  co-exists  with  D. 

(11)  A  is  a  mark  of  B ;  B  is  a  mark  of  C ;  C  is  a  mark  of  D : 
therefore  A  is  a  mark  of  D. 

(12)  If  a  gas  is  heated,  its  temperature  rises ;  if  its  temperature 
rises,  its  elastic  force  increases ;  if  its  elastic  force  increases,  the 
pressure  on  the  walls  of  the  containing  vessel  increases :  therefore  if 
a  gas  is  heated,  the  pressure  on  the  walls  of  the  containing  vessel 
increases. 

2.  Analyse  the  demonstration  of  the  20th  Proposition  in  Tod- 
hunter's  Euclid,  p.  23,  into  the  constituent  syllogisms. 

3.  Prove  both  synthetically  and  analytically  the  18th  Proposition 
of  Euclid,  Book  I,  Todhunter,  p.  22. 

4.  Analyse  into  fully-expressed  syllogisms  both  the  construction 
and  the  demonstration  of  the  32nd  Proposition  of  Euclid,  Book  I. 

5.  Distinguish  between  the  Analytical  Method  in  Deductive  Logic 
and  Analysis  as  employed  in  Geometry. 


CHAPTER  VII. 


OF  FALLACIES. 

§  1.     I.— A  General  Outline. 

A  Fallacy,  in  the  proper  sense  of  the  term,  is  a  transgression 
of  a  rule  of  inference.  A  fallacious  reasoning  is,  in  fact,  an  ap 
parent  reasoning  involving  the  breach  of  some  rule  or  other 
of  the  various  kinds  of  inference.  Thus  there  are  as  many  dif 
ferent  kinds  of  Fallacies  as  of  Seasoning  or  Inference. 

The  breach  of  the  laws  of  Inductive  Eeasoning  gives  rise  to 
the  Fallacies  of  Induction  with  which  we  have  nothing  to  do 
here.  The  breach  of  the  rules  of  Deductive  Inference  gives  rise, 
first,  to  the  Fallacies  of  Immediate  Inference,  when  the  rule 
transgressed  is  a  rule  of  Immediate  Inference,  and,  secondly,  to 
the  Fallacies  of  Mediate  Inference,  when  the  rule  violated  is  one 
of  Syllogism  or  of  any  other  kind  of  Mediate  Deductive  Rea 
soning.  Thus  we  have  the  following  classes  of  Fallacies  in  the 
sense  we  have  denned  above  : — 

INFEEENTIAL  FALLACIES. 

I 


Inductive  (arising 
from  the  transgression 
of  the  canons  of  in 
ductive  reasoning). 


Deductive    (arising 
from  the  transgression 
of    the   rules    of    de 
ductive  reasoning). 
I 


Fallacies  of  Immediate 
Inference. 

Fallacies  of  Conversion. 
Permutation. 
Contraposition. 
Opposition. 
Subalternation. 


Fallacies  of  Mediate 
Inference. 

I.  Syllogistic:  — 

Undistributed  Middle. 
Illicit  Process. 
Four  Terms. 
&c.  &c. 


Modal  Consequence.     II.  Non-Syllogistic,  e. 


Change  of  Kelation. 


Mathematical. 
15 
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In  a  wider  sense  a  Fallacy  is  a  transgression  of  any  logical 
rule  whatever.  In  this  sense  we  have  in  Deductive  Logic  the 
Fallacies  or  Faults  of  Division  and  Definition ;  and  in  Inductive 
Logic  those  of  Classification,  Hypothesis,  &c.  The  violation  of 
the  rules  to  which  every  logical  division  and  definition  ought  to 
conform  gives  rise  to  the  faults  of  division  and  definition,  such  as 
cross  division,  incomplete  division,  definition  by  accidental  quali 
ties,  &c.  To  this  class  belong  also  the  fallacies  arising  from 
ambiguity  in  language,  such  as  those  of  Ambiguous  Middle,  of 
Division,  Composition,  &c.  These  are  transgressions  of  the 
logical  rule  that  our  thoughts  should  be  expressed  and  reasonings 
conducted  in  clear  and  unambiguous  language. 

NON-INFEKENTIAL  LOGICAL  FALLACIES. 


Those  usually  treated  in 
Deductive  Logic. 


Those  arising  from 
the  transgression 
of  the  rules  of  De 
finition  and  Di 
vision. 


! 

Those  arising  from 
ambiguous  langu 
age,  called  Semi- 
logical  : — 


Those  usually  treated  in  In 
ductive  Logic,  arising  from 
the  transgression  of  the 
rules  of  Classification,  Hy 
pothesis ,  Nomenclature,  &c. 


Ambiguous  Middle. 
Fallacy  of  Composition. 

,,        Division. 

,,  Accident. 
&c.  &c. 


Faults  of  Definition : — 

(1)  Description  or  definition 

by  accidental  qualities ; 
redundant  definition. 

(2)  Too  narrow  or  too  wide 

definition. 

(3)  The  circle  in  definition, 

or  definition   by   syn 
onyms. 

(4)  Obscure,  figurative,  and. 

ambiguous  definitions. 

(5)  Negative  definition. 


Faults 


of  D 


ivision : — 


(1)  Physical  Partition  and  Me 

taphysical  Analysis. 

(2)  Cross  Division. 

(3)  Incomplete  or  Overcomplete 

(too  narrow  or  too  wide) 
Division. 

(4)  Overlapping  Division. 
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In  the  widest  sense,  the  word  fallacy  may  be  taken  to  mean  an 
error  of  any  kind,  whether  of  Intuition,  Perception,  Observation, 
Division,  Definition,  Inference,  &c.  In  this  sense  it  includes, 
besides  those  mentioned  above,  the  fallacies  of  Irrelevancy  or 
Irrelevant  Conclusion,  technically  called  Ignoratio  Elenchi,  of 
Petitio  Principii  (begging  the  question),  of  False  Premiss,  and  also 
those  which  Mill  calls  Fallacies  of  Simple  Inspection,  or  of 
Erroneous  First  Principles  and  Axioms. 


NON -LOGICAL  OE  MATEKIAL  FALLACIES. 


Premiss  unduly 
assumed. 


Irrelevant  conclusion  or  Igno 
ratio  Elenchi  (the  argument 
or  conclusion  not  to  the 


Premiss 
as   tt 
sion, 
ment 

point). 

!                               | 

Premisses                   Premiss  false  or 
depending  on                 unsupported; 
the  conclusion,          Non  causa  pro  causa  ; 
Petitio  Principii.        Erroneous  First  Prin 
ciples  and  Axioms, 
&c.  &c. 

the  same      Premiss  unfairly 
ie   conclu-        implying  the 
the  argu-         conclusion. 

in  a  circle. 
Fallacies  of  appealing               Fallacy  of 
to  the  passions  :                        shifting 
Argumentum  ad  hominem,            ground,  &c. 
„             populum, 
„              verecundiam. 

§  2.     II. — Fallacies  in  Deductive  Logic. 

It  is  not  necessary  that  we  should  describe  and  explain  in 
detail  each  of  the  fallacies  mentioned  above,  for  most  of  them 
have  been  already  made  evident  in  explaining  and  illustrating 
the  rules.  In  the  following  pages  we  shall  notice  and  illustrate 
the  more  frequent  and  important  kinds  only. 

15—2 
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A. — LOGICAL  FALLACIES. 
1.     Inferential. 

(1) — Fallacies  of  Immediate  Inference. 

In  Conversion  the  most  frequent  fallacy  is  the  simple  con 
version  of  A  :  <  All  A  is  B,  .•.  All  B  is  A,'  '  If  A  is,  B  is, .-.  If  B 
is,  A  is.'  The  inference  is,  of  course,  fallacious,  and  violates  the 
rule  of  conversion,  viz.,  that  no  term  should  be  distributed  in  the 
converse  which  was  not  distributed  in  the  convertend;  and  the 
valid  inference  is  '  Some  B  is  A,'  '  In  some  cases  if  B  is,  A  is.' 
The  simple  conversion  of  0  is  also  fallacious  for  the  same  reason : 
'Some  A  is  not  B,  .'.  Some  B  is  not  A.'  The  conversion  of  O 
into  *  Some  not-B  is  A'  is  not  admissible,  because  it  violates  the 
first  rule  of  conversion,  viz.,  that  the  subject  and  the  predicate  of 
the  convertend  should  be,  respectively,  the  predicate  and  the 
subject  in  the  converse. 

In  Obversion,  ^quepolence,  or  Permutation  the  following  are 
fallacious : — 

(1)  All  A  is  B;  .-.  All  not-A  is  not-B. 

(2)  All  metals  are  elements ; 

.*.  All  not-metals  are  not-elements. 

(3)  Cold  is  agreeable ; 
.-.   Heat  is  disagreeable. 

(4)  Virtue  will  be  rewarded ; 
.'.  "Vice  will  be  punished. 

In  Contraposition  the  following  are  fallacious  : — 

(1)  No  A  is  B;  .-.  AU  not-B  is  A. 

(2)  No  man  is  perfect ; 

.*.  All  imperfect  beings  are  men. 

(3)  Some  A  is  B ;  .  •.  Some  not-B  is  A. 

(4)  Some  elements  are  metals ; 

.•.   Some  not-metals  are  elements. 

In  Opposition  the  following  are  fallacious : — 
(1)  'All  plants  are  flowerless'  is  false; 
.*.  '  No  plants  are  flowerless '  is  true. 
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(2)  '  All  philosophers  are  poets '  is  false ; 
.•.   'No  philosophers  are  poets'  is  true. 

(3)  *  Some  plants  can  move '  is  true ; 
.•.   'Some  plants  cannot  move'  is  true. 

(4)  '  Some  elements  are  metals '  is  true ; 

.•.   'Some  elements  are  not  metals'  is  true. 

(5)  'Some  men  are  wise'  is  true; 

.'.   '  Some  men  are  not  wise '  is  false. 

§  3.     (2) — Fallacies  of  Syllogistic  Inference. 

These  arise  from  the  transgression  of  the  syllogistic  rules. 
Everyone  of  them  is  ultimately  a  breach  of  some  one  or  other  of 
the  fundamental  principles  of  Deductive  Logic,  and  proximately 
of  the  general  syllogistic  rules,  or  of  the  special  rules  for  each 
figure.  Regarded  as  transgressions  of  the  nine  general  syllogistic 
rules  we  have  given  in  Part  III.  Chap.  III.  the  fallacies  are  as 
follows : — 

(1)  The  Fallacy  of  Four   Terms,   arising  from  the  trans 
gression  of  the  1st  rule. 

(2)  The  Fallacy  of  Four  Premisses,  arising  from  the  viola 
tion  of  the  2nd  rule. 

(3)  The  Fallacy  of  Undistributed  Middle,  arising  from  the 
breach  of  the  3rd  rule. 

(4)  The  Fallacy  of  Illicit  Process,   arising  from  the  trans 
gression  of  the  4th  rule :  of  the  Major  Term,  when  this  term  is 
distributed  in  the  conclusion  and  not  in  the  premiss  ;  and  of  the 
Minor  Term,  when  this  term  is  distributed  in  the  conclusion  and 
not  in  the  premiss. 

(5)  The  Fallacy  of  Negative  Premisses,   arising  from  the 
violation  of  the  5th  rule. 

(6)  Fallacies  also  arise  from  the  transgression  of  the  6th,  7th, 
8th,  and  9th  rules,  and  belong  to  one  or  other  of  the  fallacies 
mentioned  above. 

The  most  important  of  the  fallacies  under  this  head  are  those 
of  Undistributed  Middle  and  Illicit  Process.  Of  these  we  shall 
give  the  following  examples : — 
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1.  The  virtuous  are  happy, 
The  wealthy  are  happy; 

.*.    The  wealthy  are  virtuous. 

Undistributed  Middle,  because  the  middle  term  being  the  pre 
dicate  in  the  two  affirmative  premisses,  is  not  distributed. 

2.  All  material  bodies  are  extended, 
Shadows  are  extended; 

,*.  Shadows  are  material  bodies. 

Undistributed  Middle. 

3.  Whatever  thinks  exists, 
Matter  does  not  think; 

.'.  Matter  does  not  exist. 

Illicit  Process  of  the  Major  Term, 

which  being  the  predicate  in  the  affirmative  major  premiss,  is 
undistributed,  but  which  is  distributed  in  the  conclusion,  being 
the  predicate  in  a  negative  proposition. 

4.  All  material  bodies  have  weight, 
All  material  bodies  are  extended; 

.*.  All  extended  things  have  weight. 

Illicit  Process  of  the  Minor  Term, 

which  is  distributed  in  the  conclusion,  but  not  distributed  in  the 
minor  premiss. 

5.  All  men  are  mortal, 
All  men  are  rational ; 

.*.  All  rational  beings  are  mortal. 

Illicit  Process  of  the  Minor  Term. 

6.  All  metals  conduct  heat  and  electricity, 
All  metals  are  elements; 

.*.  All  elements  conduct  heat  and  electricity. 

Illicit  Process  of  the  Minor  Term. 

-7.    All  Hindus  are  Aryans, 

The  Persians  are  not  Hindus ; 
.'.  The  Persians  are  not  Aryans. 

Illicit  Process  of  tlie  Major  Term. 
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2.     Non- Inferential. 

§  4     (i) — Semi-logical  Fallacies. 

These  arise  from  ambiguous  language.  If  a  term  is  am 
biguous,  it  is  really  equivalent  to  two,  and  there  is  thus  the 
fallacy  of  four  terms.  In  a  fallacy  of  this  kind,  it  is  the  middle 
term  that  is  generally  ambiguous,  giving  rise  to  what  is  called 
the  fallacy  of  ambiguous  middle.  In  some  cases,  the  middle 
term  is  taken  distributively  in  the  major  premiss,  and  collec 
tively  in  the  minor ;  in  some  it  is  taken  collectively  in  the  major 
and  distributively  in  the  minor  premiss.  In  the  former,  we  have 
the  Fallacy  of  Composition,  and  in  the  latter  the  Fallacy  of 
Division.  We  shall  now  give  a  few  examples  of  each  of  these 
varieties : — 

1.  An  organized  body  is  either  a  plant  or  an  animal;   a 
nation  is  an  organized  body :  therefore  a  nation  is  either  a  plant 
or  an  animal.     Here  the  word  body  is  ambiguous. 

2.  Light  is  a  mode  of  motion ;   feather  is  light :  therefore 
feather  is  a  mode  of  motion.     Here  the  double  meaning  of  the 
word  light  is  obvious. 

3.  "All  cold  is  to  be  expelled  by  heat;  this  person's  disorder 
is  a  cold :  therefore  it  is  to  be  expelled  by  heat."    Here  the  word 
cold  is  ambiguous  :  in  the  first  premiss  it  means  a  low  degree  of 
heat  or  the  sensation  of  coldness,  and  in  the  second  a  particular 
bodily  disorder. 

4.  "  Projectors  are  unfit  to  be  trusted ;  this  man  has  formed 
a  project :  therefore  this  man  is  unfit  to  be  trusted."     Here  pro 
jector  and  formed  a  project  do  not  mean  the  same  thing. 

5.  "  To  be  acquainted  with  the  guilty  is  a  presumption  of 
guilt ;  this  man  is  so  acquainted :  therefore  we  may  presume  that 
he  is  guilty."     Here  the  phrases  'presumption  of  guilt'  and  'pre 
sume  that  he  is  guilty '  have  different  significations. 

6.  "All  the  angles  of  a  triangle  are  equal  to  two  right  angles, 
ABC  is  an  angle  of  a  triangle;  .'.  ABC  is  equal  to  two  right 
angles,"  is  a  Fallacy  of  Division ;  for  the  middle  term  is  taken 
collectively  in  the  major  and  distributively  in  the  minor  premiss. 
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7.  "  Five  is  one  number ;  three  and  two  are  five :  therefore 
three  and  two  are  one  number,"  is  also  a  Fallacy  of  Division. 

8.  "  Three  and  two  are  two  numbers ;  five  is  three  and  two : 
therefore  five  is  two  numbers,"  is  a  Fallacy  of  Composition;  for 
the  middle  term  is  taken  distributively  in  the  major  premiss,  and 
collectively  in  the  minor. 

9.  "All  the  angles  of  a  triangle  are  less  than  two  right 
angles,  ABC,  ACB,  and  BAG  are  all  the  angles  of  a  triangle ; 
.*.  they  are  less  than  two  right  angles." 

Here  the  word  all  is  ambiguous.  In  the  major  premiss  the 
term  '  all  the  angles  of  a  triangle '  is  taken  distributively  to  mean 
any  angle.  In  the  minor  premiss,  it  is  doubtful  whether  it  is 
taken  collectively  or  distributively.  If  it  is  taken  collectively, 
the  argument  involves  the  Fallacy  of  Composition.  If  it  is  taken 
distributively,  the  argument  is  valid. 

10.  "I  can  afford  to  buy  these  books.     I  can  afford  to  buy 
these  pictures.    I  can  afford  to  buy  these  statuettes.    The  books, 
the  pictures,  and  the  statuettes  are  all  that  I,  at  present,  wish  to 
purchase.     I  can,  therefore,  buy  everything  that  I  want  to  buy." 
This  is  a  Fallacy  of  Composition  ;  '  these  books,'  '  these  pictures,' 
and  'these  statuettes'  are  taken  distributively  or  separately  in 
the  first  premiss,  and  collectively  or  jointly  in  the  second. 

11.  The  Fellows  of  the  Royal  Society  have  made  the  greatest 
discoveries  in  Science;  A,  B,  and  C  are  Fellows   of  the  Eoyal 
Society;    therefore  A,  B,  and  C  have  made  the  greatest  dis 
coveries  in  Science.     This  is  a  Fallacy  of  Division. 

The  next  fallacy  under  this  head  is  the  Fallacy  of  Accident, 
which  consists  in  taking  a  term  simply  or  without  any  condition 
in  one  premiss,  and  as  modified  by  certain  accidents  or  as  under 
certain  circumstances  in  the  other.  For  example,  "What  is 
bought  in  the  market  is  eaten,  raw  meat  is  bought  in  the  market ; 
therefore  raw  meat  is  eaten."  In  the  minor  premiss  the  middle 
term,  bought  in  the  market,  is  taken  simply,  while  in  the  major 
premiss  it  must  be  understood  as  modified  by  certain  accidents  or 
qualities  not  present  in  the  other.  There  are,  in  fact,  two  middle 
terms,  one  '  bought  in  the  market '  without  anything  understood 
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after  it,  and  the  other  *  bought  in  the  market '  with  some  such 
phrase  as  *  and  cooked  at  home '  understood  after  it.  The  Fallacy 
of  Accident  as  denned  above  includes  both  the  Fallacia  a  dicto 
simpliciter  ad  dictum  secundum  quid  and  the  Fallacia  a  dicto 
secundum  quid  ad  dictum  simpliciter, — that  is,  both  the  fallacy 
of  arguing  from  a  simple  statement  to  a  statement  under  a 
certain  condition,  and  the  fallacy  of  arguing  from  a  statement 
under  a  certain  condition  to  a  simple  statement.  There  is 
another  fallacy  of  a  similar  nature,  in  which  the  reasoning  pro 
ceeds  from  a  statement  under  a  certain  condition  to  a  statement 
under  a  different  condition.  All  the  three  forms  of  the  Fallacy 
of  Accident  are  due  to  the  ambiguity  of  language,  and  may  be 
easily  avoided  by  stating  the  meaning  of  the  propositions  in  clear 
and  unambiguous  language. 

In  conclusion,  it  appears  that  all  the  different  kinds  of  Semi- 
logical  Fallacies  arising  from  ambiguous  language  are  really 
different  forms  of  the  fallacy  of  Ambiguous  Middle,  and,  in  rare 
cases,  of  Ambiguous  Extreme.  In  some  the  middle  term  is  in 
itself  ambiguous,  having  two  meanings  in  the  same  form  or  in 
different  forms  or  parts  of  speech.  In  others  the  ambiguity 
arises  from  some  of  the  words  being  ambiguous,  or  from  the 
grammatical  structure  of  the  sentence  being  ambiguous.  But  an 
ambiguous  term,  whatever  be  the  source  of  its  ambiguity,  is 
really  equivalent  to  two  terms;  and  all  the  forms  of  ambiguous 
middle  and  of  ambiguous  extreme  are  really  transgressions  of 
the  first  syllogistic  rule,  that  is,  they  are  all  fallacies  of  four 
terms. 

§  5.  (2)  The  fallacies  or  faults  arising  from  the  violation  of 
the  rules  of  Logical  Division  and  Definition  have  been  already 
explained  under  those  subjects,  and  do  not  require  any  separate 
treatment  here. 

B. — NON-LOGICAL  OR  MATERIAL  FALLACIES. 

These  fallacies  do  not  properly  belong  to  Deductive  Logic,  as 
they  are  concerned  about  the  subject-matter  of  reasoning.  The 
more  important  of  them  are:  (1)  the  Petitio  Principle,  including 
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the  'Argument  in  a  Circle/  and  'Begging  the  Question';  (2)  the 
Falsity  of  Premiss ;  and  (3)  the  Ignoratio  Menchi,  or  the  Fallacy 
of  Irrelevancy,  or,  as  it  is  sometimes  called,  the  Irrelevant  Con 
clusion. 

§  6.     (I)— Of  the  Petitio  Principii. 

This  fallacy  in  its  simplest  form  occurs  when  a  proposition 
is  proved  by  another  proposition,  and  this  other  is  again  proved 
by  the  first.  For  example,  '  A  is,  because  B  is  ;  and  B  is, 
because  A  is.'  Here  the  conclusion  is  proved  by  the  premiss, 
and  the  premiss  by  the  conclusion  ;  and  the  fallacy  is  quite 
evident,  and  consists  really  in  proving  ' A  is '  by  'A  is,' — the 
same  by  the  same,  idem  per  idem. 

In  the  following  example,  the  major  premiss  of  the  1st  syllo 
gism  is  proved  by  the  2nd,  and  the  major  premiss  of  the  2nd 
by  the  1st  syllogism : — 


I.     1.      M  is  P, 
S  isM; 
.-.  S  is  P. 


2.        S  is  P, 

Mis  S; 
.-.  M  is  P. 


Here  ' S  is  P'  is  proved  by  a  syllogism  whose  major  premiss 
is  '  M  is  P,'  and  this  premiss  is  proved  by  a  syllogism  whose 
major  premiss  is  'S-is  P.'  Thus,  'S  isP'  is  proved  with  the 
aid  of  '  M  is  P,'  and  '  M  is  P '  is  proved  with  the  aid  of  '  S  is  P ' : 
therefore  '  S  is  P '  is  proved  by  '  S  is  P.'  In  this  also  the  fallacy 
is  almost  quite  evident.  But  if  the  two  syllogisms  here  placed 
one  after  the  other  were,  respectively,  the  first  and  the  last  of  a 
long  train  of  reasoning,  it  would  not  be  so  easy  to  detect  the 
fallacy.  And  this  difficulty  is  still  further  increased  partly  by 
the  difference  of  language  in  which  the  same  proposition  may 
occur  in  different  parts  of  the  train,  and  partly  by  the  omission 
of  many  intervening  syllogisms.  For  example — 


II.  1.       AisB, 

BisC; 

.-.  A  is  C. 

2.       A  is  C, 

CisD; 

.-.  A  is  D. 


3.  A  is  D, 
DisE; 

.-.  A  is  E. 

4.  A  is  E, 
E  isB; 

.-.  AisB. 
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In  this  train  of  reasoning  the  final  conclusion  in  the  4th 
syllogism  is  the  same  as  the  minor  premiss  of  the  1st,  that  is, 
this  premiss  is  proved  by  the  4th  syllogism.  But  how  is  this 
final  conclusion  established  ?  By  using  as  a  premiss  the  propo 
sition  '  A  is  E,'  which  has  been  itself  proved  by  taking  the  final 
conclusion  '  A  is  B 3  as  a  premiss  in  the  first  syllogism.  Thus 
the  final  conclusion  is  really  established  by  taking  itself  as  a 
premiss  in  a  part  of  the  train  of  reasoning. 

In  the  1st  syllogism,  'A  is  C'  is  proved  by  taking  '  A  is  B' 
as  a  premiss. 

In  the  2nd,  'A  is  D'  is  proved  by  taking  'A  is  C'  as  a 
premiss,  and  therefore  by  indirectly  taking  'A  is  B'  as  a  premiss. 

In  the  3rd,  'A  is  E'  is  proved  by  taking  'A  is  D'  as  a 
premiss,  and  therefore  by  taking  indirectly  '  A  is  B '  as  an  ulti 
mate  premiss. 

In  the  4th,  *  A  is  B  '  is  proved  by  taking  '  A  is  E '  as  a  premiss, 
and  therefore  by  taking  indirectly  'A  is  B'  as  an  ultimate 
premiss.  That  is,  '  A  is  B '  is  proved  by  '  A  is  B.' 

Or  the  fallacy  may  be  exposed  thus : — A  is  C,  because  A  is  B ; 
and  A  is  B,  because  A  is  E  (4th  syllogism),  and  A  is  E,  because 
A  is  D  (3rd  syllogism),  and  A  is  D,  because  A  is  C  (2nd  syllo 
gism),  therefore  A  is  B,  because  A  is  C.  Thus  *  A  is  B '  is  proved 
by  *  A  is  C,'  and  'A  is  C '  is  proved  by  c  A  is  B.'  Here  the  use 
of  the  symbols  has  enabled  us  to  detect  the  fallacy  easily ;  but 
if  the  language  of  the  last  syllogism  were  different  from  that 
of  the  first,  and  if,  moreover,  some  of  the  intervening  syllogisms 
were  suppressed,  the  train  being  much  longer  than  that  repre 
sented  above,  it  would  not  be  so  easy  to  detect  the  fallacy,  and 
expose  it  by  analysing  the  whole  train. 

The  Petitio  Principii  in  the  stricter  sense  may,  then,  be  de 
fined  as  a  fallacy  in  which  the  conclusion  is  proved  by  means 
of  itself,  or  in  which  the  conclusion  is  the  same  as  one  of  the 
premisses.  In  the  wider  sense  it  includes  also  those  fallacies 
in  which  the  conclusion  follows  from,  or  is  presupposed  by,  one 
premiss  independently  of  the  others.  For  example — 
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III.  All  men  are  mortal, 

Those  who  are  mortal  are  not  immortal ; 
.*.  No  man  is  immortal. 

In  order  to  prove  the  conclusion  '  No  man  is  immortal,'  two 
premisses  are  advanced,  and  the  argument  is  apparently  stated 
in  the  form  of  a  syllogism ;  but  the  conclusion  really  follows 
immediately  from,  or  is  presupposed  by,  the  first  or  minor 
premiss  'All  men  are  mortal,'  which  obverted  gives  the  conclusion 
directly. 

In  the  stricter  sense,  the  Petitio  Principii  is  called  the 
Argument  in  a  Circle  because  the  final  conclusion  is  the  same 
as  the  first  premiss,  because  the  reasoning  coming  back  whence 
it  started,  completes  a  circle.  In  the  wider  sense,  including 
all  forms,  it  is  called  Begging  the  Question,  because  it  begs  or 
surreptitiously  takes  for  granted  a  proposition  which  is  identical 
in  meaning  with,  or  is  a  consequence  of,  the  very  proposition 
to  be  proved. 

§  7.     (2)    Of  the  Falsity  of  Premiss. 

The  next  fallacy  under  this  head  is  the  Falsity  of  Premiss. 
This  fallacy  occurs  when  one  of  the  premisses  is  false ;  when 
something  is  regarded  as  a  cause  of  an  event,  which  is  really 
not  the  cause,  which  is  either  merely  a  sign  or  an  antecedent 
of  it.  It  is  also  called  Non  causa  pro  causa,  the  assuming  as  a 
cause  that  which  is  not  a  cause,  and  Post  hoc  ergo  propter  hoc,  or 
after  this,  and  therefore  on  account  of,  or  caused  by,  this. 

Whately  thus  distinguishes  the  Petitio  Principii  from  Non> 
causa  pro  causa:  "Let  the  name  then  of  'petitio  principii' 
(begging  the  question)"  he  says,  " be  confined  to  those  cases  in 
which  one  of  the  Premisses  either  is  manifestly  the  same  in 
sense  with  the  Conclusion,  or  is  actually  proved  from  it,  or  is 
such  as  the  persons  you  are  addressing  are  not  likely  to  know, 
or  to  admit,  except  as  an  inference  from  the  Conclusion ;  as, 
for  example,  if  any  one  should  infer  the  authenticity  of  a  certain 
history,  from  its  recording  such  and  such  facts,  the  reality  of 
which  rests  on  the  evidence  of  that  history.  All  other  cases 
in  which  a  Premiss  (whether  the  expressed  or  the  suppressed 
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one)  has  no  sufficient  claim  to  be  admitted,  I  shall  designate 
as  the  Fallacy  of  undue  assumption  of  a  Premiss1" 

Whately  gives  the  following  as  an  example  of  "  the  Argument 
in  a  Circle": — "Some  mechanicians  attempt  to  prove  (what 
they  ought  to  have  laid  down  as  a  probable,  but  doubtful,  hy 
pothesis)  that  every  particle  of  matter  gravitates  equally : 
'  why  ? '  '  because  those  bodies  which  contain  more  particles  ever 
gravitate  more  strongly  or  are  heavier ' ;  but  (it  may  be  urged) 
those  which  are  heaviest  are  not  always  more  bulky?  'no,  but 
still  they  contain  more  particles,  though  more  closely  con 
densed  ' ;  '  how  do  you  know  that  ? '  '  because  they  are  heavier ' ; 
'  how  does  that  prove  it  ?'  '  because  all  particles  of  matter  gravi 
tating  equally,  that  mass  which  is  specifically  the  heavier  must 
needs  have  the  more  of  them  in  the  same  space  V  " 

There  is  a  smaller  circle  in  the  following  instance  :  "  If  any 
one  argues  that  you  ought  to  submit  to  the  guidance  of  himself, 
or  his  leader,  or  his  party,  &c.,  because  these  maintain  what  is 
right;  and  then  argues  that  what  is  so  maintained  is  right, 
because  it  is  maintained  by  persons  whom  you  ought  to  submit 
to,  and  that  these  are  himself  and  his  party3." 

The  fallacy  of  Non  causa  pro  causa  occurs  when  a  sign  is 
mistaken  for  a  cause,  or  whenever  the  relation  of  cause  and  effect 
is  reversed,  the  effect  being  regarded  as  the  cause,  and  the  cause 
as  the  effect,  or  when  a  premiss  assumed  is  false.  For  instance, 
"  A  great  deal  of  money  in  a  country  is  a  pretty  sure  proof  of 
its  wealth ;  and  thence  has  been  often  regarded  as  a  cause  of  it ; 
whereas  in  truth  it  is  an  effect."  "So  also  exposure  to  want  and 
hardship  in  youth  has  been  regarded  as  a  cause  of  the  hardy 
constitution  of  those  men  and  brutes  which  have  been  brought 
up  in  barren  countries  of  uncongenial  climate.  Yet  the  most 
experienced  cattle-breeders  know  that  animals  are,  cceteris  pan- 
bus,  the  more  hardy  for  having  been  well  fed  and  sheltered  in 
youth ;  while  early  hardships,  by  destroying  all  the  tender,  ensure 

1  Whately's  Elements,  9th  Edition,  p.  132. 

2  Ibid.  p.  133.  »  Ibid.  p.  133. 
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the  hardiness  of  the  survivors,  which  is  the  cause,  not  the  effect, 
of  their  having  lived  through  such  a  training.  So,  loading  a  gun- 
barrel  to  the  muzzle  and  firing  it  does  not  give  it  strength; 
though  it  proves,  if  it  escape,  that  it  was  strong1." 

§  8.     (3)  Of  the  Ignoratio  Elenchi. 

This  fallacy  occurs  whenever  in  any  debate  or  discussion  the 
conclusion  arrived  at,  or  the  argument  advanced,  is  not  to  the 
point :  you  wish  to  disprove  or  establish  a  certain  proposition, 
and  for  this  purpose  you  advance  arguments  which  lead  to  a 
conclusion  which  is  quite  irrelevant  to  the  subject  at  hand.  For 
example,  you  wish  to  prove  that  a  certain  doctrine  is  false  ;  and 
instead  of  adducing  facts  or  principles  or  both,  which  really  dis 
prove  it,  you  dilate  upon  its  consequences,  upon  the  small 
number  of  its  adherents,  upon  the  moral  qualities  of  its  promul- 
gators,  and  so  forth.  The  way  in  which  the  Theory  of  Evolution 
is  at  the  present  day  attacked  by  some,  and  defended  by  others, 
will  furnish  us  with  very  apt  illustrations  of  this  fallacy.  On  the 
one  hand,  many  popular  speakers  and  writers  attempt  to  refute 
it  by  arguments  which  have  reference  only  to  its  consequences, 
to  its  appearance  of  absurdity,  and  to  the  prejudices  and  senti 
ments  of  the  people ;  and,  on  the  other,  many  of  its  defenders 
attempt  to  prove  it  by  arguments  which  are  no  better  than  the 
former,  having  reference  only  to  the  high  authority  of  the  scien 
tific  men  who  believe  in  it,  to  their  numerical  strength,  to  the 
grandeur  and  beauty  of  the  Theory,  to  the  impossibility  of  the 
popular  doctrine  being  true,  and  so  forth.  Both  the  opponents 
and  the  defenders  of  the  Theory  are  equally  guilty  of  the  fallacy 
of  Ignoratio  Elenchi,  inasmuch  as  they  do  not  address  them 
selves  to  the  facts  and  principles  really  bearing  upon  the 
question. 

Whately  describes  and  illustrates  the  more  important  forms 
of  this  fallacy  as  follows  : — 

"  It  is  evident,"  says  Whately,  "  that  Ignoratio  Elenchi  may 
be  employed  as  well  for  the  apparent  refutation  of  your  op- 

1  Whately's  Elements,  9th  Edition,  p.  135. 
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ponents'  proposition,  as  for  the  apparent  establishment  of  your 
own ;  for  it  is  substantially  the  same  thing  to  prove  what  was  not 
denied,  or  to  disprove  what  was  not  asserted.  The  latter  practice 
is  not  less  common ;  and  it  is  more  offensive,  because  it  frequently 
amounts  to  a  personal  affront,  in  attributing  to  a  person  opinions, 
&c.,  which  he  perhaps  holds  in  abhorrence.  Thus,  when  in  a  dis 
cussion  one  party  vindicates,  on  the  ground  of  expediency,  a 
particular  instance  of  resistance  to  Government  in  a  case  of 
intolerable  oppression,  the  opponent  may  gravely  maintain,  that 
'  we  ought  not  to  do  evil  that  good  may  come ' — a  proposition 
which  of  course  had  never  been  denied;  the  point  in  dispute 
being  '  whether  resistance  in  this  particular  case  were  doing  evil 
or  not.'  Or  again,  by  way  of  disproving  the  assertion  of  the 
'  rigid  of  private  judgment  in  religion,'  one  may  hear  a  grave 
argument  to  prove  that '  it  is  impossible  that  every  one  could  be 
right  in  his  judgment.'1  In  these  examples,  it  is  to  be  remarked 
that  the  fallacy  of  Petitio  Principii  is  combined  with  that  of 
Ignoratio  Elenchi;  which  is  a  very  common  and  often  successful 
practice, — viz.,  the  Sophist  proves,  or  disproves,  not  the  propo 
sition  which  is  really  in  question,  but  one  which  is  so  dependent 
on  it  as  to  proceed  on  the  supposition  that  it  is  already  decided, 
and  can  admit  of  no  doubt ;  by  this  means  his  '  assumption  of 
the  point  in  question'  is  so  indirect  and  oblique,  that  it  may 
easily  escape  notice;  and  he  thus  establishes,  practically,  his 
conclusion,  at  the  very  moment  he  is  withdrawing  your  attention 
from  it  to  another  question.  Tor  example,  an  advocate  will 
prove,  and  dwell  on  the  high  criminality  of  a  certain  act,  and  the 
propriety  of  severely  punishing  it ;  assuming  (instead  of  proving) 
the  commission. 

"  There  are  certain  kinds  of  arguments  recounted  and  named 
by  logical  writers  which  we  should  by  no  means  universally  call 
Fallacies ;  but  which  when  unfairly  used,  and  so  far  as  they  are 
fallacious,  may  very  well  be  referred  to  the  present  head ;  such 
as  the  Argumentum  ad  hominem  (or  personal  argument),  Argu- 
mentum  ad  verecundiam,  Argumentum  ad  populum,  &c.,  all  of 
them  regarded  as  contradistinguished  from  Argumentum  ad  rein 


240  OF  FALLACIES.  [PAKT  III. 

or  ad  judicium.  These  have  all  been  described  in  the  lax  and 
popular  language  before  alluded  to,  but  not  scientifically  :  the 
Argumentum  ad  hominem,  they  say,  'is  addressed  to  the 'peculiar 
circumstances,  character,  avowed  opinions,  or  past  conduct  of 
the  individual,  and  therefore  has  a  reference  to  him  only,  and 
does  not  bear  directly  and  absolutely  on  the  real  question,  as  the 
Argumentum  ad  rem  does';  in  like  manner,  the  Argumentum  ad 
verecundiam  is  described  as  an  appeal  to  our  reverence  for  some 
respected  authority,  some  memorable  institution,  &c.,  and  the 
Argumentum  ad  populum&s  an  appeal  to  the  prejudices,  passions, 
&c.,  of  the  multitude;  and  so  of  the  rest1." 

"  The  fallacy  of  Irrelevant  Conclusion  (Ignoratio  Elenchi)  is 
nowhere  more  common  than  in  protracted  controversy,  when  one 
of  the  parties  having  attempted  in  vain  to  maintain  his  position, 
shifts  his  ground  as  covertly  as  possible  to  another,  instead  of 
honestly  giving  up  the  point.  An  instance  occurs  in  an  attack 
made  in  the  system  pursued  at  one  of  our  universities.  The 
objectors  finding  themselves  unable  to  maintain  their  charge  of 
the  present  neglect  (viz.,  in  the  year  1810)  of  Mathematics  in 
that  place  (to  which  neglect  they  attributed  the  late  general 
decline  in  those  studies),  shifted  their  ground,  and  contended 
that  that  University  'was  never  famous  for  mathematicians'; 
which  not  only  does  not  establish,  but  absolutely  overthrows, 
their  own  original  assertion ;  for  if  it  never  succeeded  in  these 
pursuits,  it  would  not  have  caused  their  late  decline2" 

§  9.  Besides  the  fallacies  we  have  mentioned  above,  two 
more,  namely,  the  Non  sequitur  and  the  Fallacy  of  many  ques 
tions,  are  also  given  under  the  class  of  material  fallacies.  The 
first  occurs  when  the  conclusion  does  not  in  any  way  follow  from 
the  premisses,  when,  in  fact,  there  is  no  logical  connection 
between  the  two,  anything  being  inferred  from  anything  else. 
The  second  occurs  when,  by  way  of  asking  questions,  certain 
assumptions  are  made  in  regard  to  certain  things  or  persons: 
"In  what  subjects  did  you  fail?"  This  question  assumes 

i  Whately's  Elements,  pp.  141—142.  2  Ibid.  pp.  143—4. 
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(1)  that  you  appeared  at  an  examination,  and  (2)  that  you  failed 
in  more  than  one  subject;  while  the  real  fact  might  be  just  the 
reverse. 

All  these  fallacies,  as  I  havo  already  said,  do  not  properly 
belong  to  Deductive  Logic.  It  is  no  part  of  Deductive  Logic  to 
ascertain  whether  a  certain  premiss  is  true  or  false,  or  whether  a 
conclusion  or  an  argument  advanced  by  a  party  is  irrelevant  to 
the  subject  in  debate.  The  Petitio  Principii,  indeed,  would  seem 
to  be  a  fallacy  of  Deduction,  inasmuch  as  the  rules  of  Deductive 
Inference  imply  that  a  proposition  can  not  be  proved  by  means 
of  itself,  that  a  proposition,  when  inferred,  must  be  inferred  from 
others  which  are  severally  different  from  itself. 

§  10.     Exercises. 

1.  In  testing  an  argument  consisting  of  a  single  categorical 
syllogism,  the  following  method  should  be  followed : — 

(i)  Find  the  conclusion  and  note  its  subject  and  predicate  which 
are,  respectively,  the  minor  and  the  major  term  of  the 
syllogism. 

(ii)  Find  the  term  which  is  not  in  the  conclusion.  It  must  be 
the  middle  term,  (a)  See  if  there  be  any  other;  if  there 
is,  then  the  argument  involves  the  fallacy  of  four  terms, 
(b)  See  if  the  middle  term  be  ambiguous;  if  it  is,  then 
there  is  the  fallacy  of  ambiguous  middle,  (c)  See  whether 
the  middle  term  be  distributed ;  if  it  is  not,  then  there  is 
the  fallacy  of  undistributed  middle. 

(iii)  Find  the  premiss  which  contains  the  minor  term,  and  the 
premiss  which  contains  the  major  term;  and  these  two 
premisses  are,  respectively,  the  minor  and  the  major 
premiss. 

(iv)  See  if  there  be  any  term  which  is  undistributed  in  either  pre 
miss,  but  distributed  in  the  conclusion.  If  there  is,  then 
there  is  an  illicit  process. 

If  there  be  none  of  the  above  fallacies,  then  the  argument  is  valid. 
To  confirm  this, 

(v)  Find  the  figure  and  mood  of  the  syllogism,  and  see  if  the 
mood  is  a  valid  one  in  that  figure. 

R.  16 
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2.  In  many  cases  the  invalidity  of  an  argument  may  be  detected 
on  mere  inspection.    For  instance,  when  it  contains  two  particular  or 
two  negative  premisses,  or  when  the  middle  term  is  not  distributed,  or 
when  one  of  the  premisses  is  negative  and  the  conclusion  affirmative, 
or,  lastly,  when  one  of  the  premisses  is  particular  and  the  conclusion 
universal. 

3.  The  method  described  above  seems,  on  the  whole,  to  be  the 
best.    But  there  are  of  course  other  methods,  which  may  also  be 
applied  to  verify  the  result  obtained  by  it  or  to  test  the  argument 
independently.    For  example,  the  figure  and  the  mood  of  the  syllogism 
may  be  at  once  found ;  if  the  mood  be  a  valid  one  in  the  particular 
figure,  the  syllogism  will  be  valid.     Or  the  figure  being  found,  the 
syllogism  may  be  tested  by  the  canon  or  the  special  rules  of  that 
figure ;  if  it  conform  to  the  canon  or  to  the  rules,  it  will  be  valid.     Or 
the  syllogism  may  be  tested  by  the  method  of  the  comparison  of  the 
diagrams :  if  the  conclusion  follow  in  every  case,  it  will  be  valid ;  if  it 
do  not  follow  in  a  single  case,  it  will  be  invalid1. 

4.  If  an  argument  consists  of  more  than  one  syllogism,  that  is, 
of  a  train -of  reasoning,  it  should  be  analysed  into  the  constituent 
syllogisms ;  and  each  of  them  should  be  tested  as  described  above.     If 
any  of  the  premisses  be  understood  or  suppressed,  they  should  be 
supplied,  and  the  constituent  syllogisms  fully  expressed.     In  the  case 
of  Eiithymemes,  the  suppressed  premiss,  whether  true  or  false,  should 
be  supplied.     In  the  case  of  Dilemmatic  and  other  mixed  arguments, 
they  should  be  tested  by  their  rules,  and  reduced  to  the  categorical 
form.     In  the  case  of  Extra-logical  or  Material  fallacies,  the  student 
should  be  able  to  refer  them  to  their  respective  classes  and  show 
where  the  fallacy  lies. 

Examples. 

Test  the  following  arguments : — 

1.  Every  metal  conducts  heat;  every  metal  conducts  electricity: 
therefore  every  substance  that  conducts  heat  conducts  electricity. 

2.  No  minerals  are  plants;  no  plants  are  animals:  therefore  no 
minerals  are  animals. 

3.  All  plants  are  organized;  no  crystals  are  plants:  therefore  no 
crystals  are  organized. 

1  Bead  also  the  directions  given  in  Part  III.  Chap.  v. 
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4.  All  birds  are  feathered;  bats  are  not  birds:  therefore  bats  are 
not  feathered. 

5.  All  feathered  animals  are  birds ;  bats  are  not  birds :  therefore 
bats  are  not  feathered  animals. 

6.  Only  animals  are  sentient  beings;  fishes  are  animals:  there 
fore  fishes  are  sentient  beings. 

7.  None  but  the  Hindoos  worship    Shiva;    all  Bengalees  are 
Hindoos :  therefore  all  Bengalees  worship  Shiva. 

8.  All  metals  except  one  are  solid;   this  substance  is  a  metal: 
therefore  it  is  solid. 

9.  Every  object  of  thought  is  either  an  idea  of  sensation  or  an 
idea  of  reflection ;  matter  is  neither:  therefore  matter  is  not  an  object 
of  thought. 

10.  Every  element  is  either  a  metal  or  a  non-metal ;  hydrogen  is 
an  element :  therefore  it  is  either  a  metal  or  a  non-metal. 

11.  Fishes  live  in  water  j  whales  live  in  water:  therefore  whales 
are  fishes. 

12.  "Water  is  liquid;  ice  is  water:  therefore  ice  is  liquid. 

13.  Plato  is  a  philosopher;  Plato  approves  of  communism :  there 
fore  a  philosopher  approves  of  communism. 

14.  Aristotle  believes  in  the  immortality  of  the  rational  soul; 
Aristotle  is  the  greatest  intellect  ever  born:   therefore  the  greatest 
intellect  ever  born  believes  in  the  immortality  of  the  rational  soul. 

15.  All  poets  are  not  imaginative,  some  philosophers  are  poets: 
therefore  some  philosophers  are  not  imaginative. 

16.  " The  Cretans  are  liars;  A,  B,  C  are  Cretans:  therefore  A,  B, 
C  are  liars." — Hamilton,  Vol.  in. 

17.  Every  planet  moves  round  the  sun;  the  earth  moves  round 
the  sun :  therefore  the  earth  is  a  planet. 

18.  Knowledge  is  power ;  perception  is  knowledge :  therefore  per 
ception  is  power. 

19.  Cognition  is  a  mental  act;  cognition  is  knowledge;  know 
ledge  is  power :  therefore  power  is  a  mental  act. 

20.  "  Whatever  is  dictated  by  nature  is  allowable ;  devotedness  to 
the  pursuit  of  pleasure  in  youth,  and  to  that  of  gain  in  old  age,  are 
dictated  by  nature :  therefore  they  are  allowable." — Whately. 

21.  "That  man  is  independent  of  the  caprices  of  fortune  who 
places  his  chief  happiness  in  moral  and  intellectual  excellence ;  a  true 
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philosopher  is  independent  of  the  caprices  of  fortune:  therefore  a  true 
philosopher  is  one  who  places  his  chief  happiness  in  moral  and 
intellectual  excellence." — Whately. 

22.  Give  thanks  unto  the  Lord;  for  he  is  good;  for  his  mercy 
endureth  for  ever. 

23.  "  Some  objects  of  great  beauty  answer  no  other  perceptible 
purpose  but  to  gratify  the  sight ;  many  flowers  have  great  beauty ; 
and  many  of  them  accordingly  answer  no  other  purpose  but  to  gratify 
the  sight." 

24.  "  War  is  productive  of  evil ;  therefore  peace  is  likely  to  be 
productive  of  good." — Whately. 

25.  "All  that  glitters  is  not  gold;  tinsel  glitters:  therefore  it  is 
not  gold." — Whately. 

26.  If  the  rays  of  light  reach  the  eye,  or  if  the  vibrations  of 
sound  reach  the  ear,  a  sensation  is  produced ;  but  a  sensation  is  not 
produced :  therefore  neither  have  the  rays  of  light  reached  the  eye, 
nor  have  the  vibrations  of  sound  reached  the  ear. 

27.  Electricity  is  neither  a  form  of  matter  nor  a  form  of  energy; 
all  material  objects  are  either  forms  of  matter  or  forms  of  energy: 
therefore  electricity  is  not  a  material  object. 

28.  If  two  oppositely  electrified  bodies  be  brought  near,  they 
attract  each  other ;   these  two  bodies  repel :   therefore  they  are  not 
oppositely  electrified. 

29.  If  two  similarly  electrified  bodies  be  brought  near,  they  repel 
each  other ;  these  two  bodies  are  not  similarly  electrified :  therefore 
they  do  not  repel  each  other. 

30.  The  theory  of  evolution  must  be  true  because  every  scientific 
man  worthy  of  the  name  believes  in  it. 

31.  A  material  body  is  either  solid  or  fluid;  this  body  is  solid: 
therefore  it  is  not  fluid. 

32.  Every  element  is  either  solid  or  fluid ;  every  element  is  not 
fluid :  therefore  every  element  is  solid. 

33.  If  a  chemical  union  takes  place,  either  heat  or  light  is 
evolved;  if  oxygen  and  nitrogen  are  united  in  the  proportions  in 
which  they  exist  in  the  atmospheric  air,  neither  heat  nor  light  is 
produced :   therefore  if  oxygen  and  nitrogen  are  united   in  those 
proportions,  no  chemical  union  takes  place. 

34.  If  Darwin's  theory  of  the  origin  of  species  be  not  true,  every 
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species  must  be  recognized  as  a  special  creation ;  but  it  is  impossible 
that  God  should  have  created  so  many  different  species,  when  he 
could  have  easily  evolved  them  all  from  a  few :  therefore  Darwin's 
theory  of  the  origin  of  species  is  true. 

35.  Plato  is  the  father  of  Idealism;    Plato  is  the  founder  of 
Political  Philosophy  :  therefore  the  father  of  Idealism  is  the  founder 
of  Political  Philosophy. 

36.  "  The  volume  of  a  body  diminishes  when  it  is  cooled,  because 
the  molecules  then  become  closer." — Ganot's  Popular  Physics. 

37.  "  Impenetrability  and  extension  might  be  more  aptly  termed 
essential  attributes  of  matter,  since  they  suffice  to  define  it." — Ganot. 

38.  "  The  struggle  for  existence  reaches  even   to  these  little 
creatures,  for  they  devour  still  smaller  ones." — Ganot. 

39.  "  Since  the  volume  of  every  body  may  be  diminished,  we  con 
clude  that  all  bodies  possess  physical  pores." — Ganot. 

40.  "  No  absolute  rest  is  known  in  the  universe ;  for  the  earth  and  the 
other  planets  rotate  about  the  sun  and  about  their  own  axis ;  and  there 
fore  all  the  parts  composing  them  share  this  double  motion." — Ganot. 

41.  "  Whenever  a  body  is  heated,  its  volume  increases,  because  its 
molecules  are  driven  apart." — Ganot. 

42.  Matter  is  extended  because  it  is  impenetrable  ;  and  it  is  im 
penetrable  because  every  part  of  it  occupies  a  certain  portion  of  space. 

43.  "A  negro  is  a  man:    therefore  he  who  murders  a  negro 
murders  a  man." — Whately. 

44.  "  Meat  and  drink  are  necessaries  of  life ;    the  revenues  of 
Vitellius  were  spent  on  meat  and  drink :   therefore  the  revenues  of 
Vitellius  were  spent  on  the  necessaries  of  life." — Whately. 

45.  "He who  calls  you  a  man  speaks  truly;  he  who  calls  you  a 
fool,  calls  you  a  man :  therefore  he  who  calls  you  a  fool  speaks  truly.' 

46.  "  Warm  countries  alone  produce  wines ;    Spain  is  a  warm 
country :  therefore  Spain  produces  wines." — Whately. 

47.  "What  we  eat  grew  in  the  fields;  loaves  of  bread  are  what 
we  eat :  therefore  loaves  of  bread  grew  in  the  fields." — Whately. 

48.  Matter  is  impenetrable  because  it  is  extended ;  and  it  is  ex 
tended  because  every  atom  of  it,  however  small  in  dimensions,  must 
occupy  some  little  space. 

49.  "  We  are  conscious  of  one  mental  state  only  as  we  contra 
distinguish  it  from  another." — Hamilton's  Metaphysics,  Vol.  i. 
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50.  "  We  are  conscious  of  an  external  world  only  as  we  are  con 
scious  of  it  as  distinct  from  others." — Hamilton,  Vol.  i. 

51.  Truly  we  serve,  because  freely  we  love. 

52.  "  A  judgment  is  a  simple  act  of  mind,  for  every  act  of  mind 
implies  judgment." — Hamilton,  Vol.  i. 

53.  "  Every  mental  phenomenon  is  either  an  act  of  knowledge,  or 
only  possible  through  an  act  of  knowledge,  for  consciousness  is  a 
knowledge — a  phenomenon  of  cognition." — Hamilton,  Vol.  i. 

54.  "  Certain  thoughts  are  universal,  inasmuch  as  they  arise  under 
the  same  conditions  in  all  men;  they  are  necessary,  because  their 
genesis  under  these  conditions  is  invariable." — Huxley's  Hume,  p.  86. 

55.  "  For  those  who  are  bent  on  cultivating  their  minds  by 
diligent  study,  the  incitement  of  Academical  honours  is  unnecessary ; 
and  it  is  ineffectual  for  the  idle,  and  such  as  are  indifferent  to  mental 
improvement :    therefore  the  incitement  of  Academical  honours  is 
either  unnecessary  or  ineffectual." — Whately. 

56.  "  Those  who  hold  that  the  insane  should  not  be  punished 
ought  in  consistency  to  admit  also  that  they  should  not  be  threatened ; 
for  it  is  clearly  unjust  to  punish  any  one  without  previously  threaten 
ing  him." 

57.  "  If  he  pleads  that  he  did  not  steal  the  goods,  why,  I  ask,  did 
he  hide  them,  as  no  thief  ever  fails  to  do  ?  " 

58.  "'No  one  can    maintain    that  all  Eepublics  secure  good 
government  who  bears  in  mind  that  good  government  is  inconsistent 
with  a  licentious  press.'    "What  premisses  must  be  supplied  in  order 
to  express    the    above    reasoning   in  Ferio,  Festino,   and  Ferison, 
respectively  ?  " 

59.  "  If  all  were  capable  of  perfection,  some  would  have  attained 
it ;  but,  none  having  done  so,  none  are  capable  of  it." 

CO.     "As    thought  is  existence,   what  contains  no  element  of 
thought  must  be  the  non-existent." 

61.  "Since  the  laws  allow  everything   that  is   innocent,  and 
avarice  is  allowed,  it  is  innocent." 

62.  "  Timon  being  miserable  is  an  evil-doer,  as  happiness  springs 
from  well-doing." 

63.  "  You  can  not  stand  still  either  intellectually  or  morally ; 
and,  therefore,  if  you  are  not  advancing  in  the  one  or  the  other  or 
both  respects,  you  must  be  falling  back." 
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64.  Nothing  and  pure  being  are  identical,  inasmuch  as  both  are 
devoid  of  all  qualities. 

65.  "  Theft  is  a  crime ;   theft  was  encouraged  by  the  laws  of 
Sparta:  therefore  the  laws  of  Sparta  encouraged  crime." — Whately. 

66.  "  Eevenge,  Bobbery,  Adultery,   Infanticide,  &c.,  have  been 
countenanced  by  public  opinion  in  several  countries ;  all  the  crimes 
we  know  of  are  Eevenge,  Eobbery,  Adultery,  Infanticide,  &c. :  there 
fore  all  the  crimes  we  know  of  have  been  countenanced  by  public 
opinion  in  several  countries." — Whately. 

67.  "  Every  hen  comes  from  an  egg ;   every  egg  from  a  hen : 
therefore  every  egg  comes  from  an  egg." — Whately. 

68.  "  Switzerland  is  a  Eepublic,  and,  you  will  grant,  a  more 
stable  Power  is  not  to  be  found ;  nor,  again,  is  any  political  society 
more    settled  than  the  United   States.      Surely,   then,  Eepublican 
France  can  be  in  no  danger  of  revolution." 

69.  "  If  a  conclusion  is  more  certain  to  be  wrong  where  the 
reasoning  is  correct  from  premisses  that  are  false,  will  not  the  best 
logician  be  the  least  safeguard  in  subjects  where  perfect  certainty  is 
unattainable  ?  " 

70.  "No  one  should  be  punished  if  he  is  innocent;  this  man 
should  not  be  punished:  therefore  he  is  innocent." 

71.  "Every  rule  has  exceptions;   this  is  a  rule,  and  therefore 
has  exceptions :  therefore  there  are  some  rules  that  have  no  excep 
tions." 

72.  "  If  I  am  to  pass  this  examination  I  shall  pass  whether  I  do 
my  papers  or  not ;  and  if  I  am  not  to  pass,  I  shall  not  pass  whether 
I  do  my  papers  or  not :  therefore  it  is  no  matter  whether  or  not  I  do 
my  papers." 

73.  "A  necessary  being  cannot  be  the  effect  of  any  cause  ;  for  if 
it  were,  its  existence  would  depend  upon  that  of  its  cause  and  would 
be  no  longer  necessary." 

74.  "  Whatever  is  conditioned  must  depend  on  some  cause  ex 
ternal  to  itself ;  this  world  is  conditioned  by  time  and  space :  there 
fore  this  world  depends  upon  some  cause  external  to  itself." 

75.  "  Position  we  must  evidently  acknowledge  to  be  relative,  for 
we  cannot  describe  the  position  of  a  body  in  any  terms  which  do  not 
express  relation." — Maxwell's  Matter  and  Motion,  p.  84. 

76.  If  the  theory  of  evolution  be  true,  man  is  descended  from 
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the  lower  animals  ;  if  the  theory  of  evolution  be  true,  man  is  not  a 
special  creation :  therefore  if  man  is  not  a  special  creation,  he  is 
descended  from  the  lower  animals. 

77.  "  The  learned  are  pedants  ;  A  is  a  learned  man :  therefore  A 
is  a  pedant." 

78.  "  If  it  be  fated  that  you  recover  from  your  present  disease, 
whether  you  call  in  a  doctor  or  not,  you  will  recover  ;  again,  if  it  be 
fated  that  you  do  not  recover  from  your  present  disease,  whether  you 
call  in  a  doctor  or  not,  you  will  not  recover ;  but  one  or  other  of  the 
contradictories  is  fated  :  therefore  to  call  in  a  doctor  is  of  no  con 
sequence." — Vide  Hamilton,  Vol.  in.  pp.  462,  464. 

79.  "  Perception  is  a  cognition  or  act  of  knowledge;  a  cognition  is 
an  immanent  act  of  mind  ;  but  to  suppose  the  cognition  of  any  thing 
external  to  the  mind  would  be  to  suppose  an  act  of  the  mind  going 
out  of  itself,  in  other  words,  a  transeunt  act ;  but  action  supposes 
existence,  and  nothing  can  act  where  it  is  not :  therefore  to  act  out  of 
self  is  to  exist  out  of  self,  which  is  absurd." — Hamilton's  Lectures, 
Vol.  n.  p.  118. 

80.  "  Mind  and  matter,  it  is  said,  are  substances,  not  only  of 
different,  but  of  the  most  opposite  natures ;  separated,  as  some  phi 
losophers  express  it,   by  the  whole  diameter  of  being ;   but  what 
immediately  knows  must  be  of  a  nature  correspondent,  analogous  to 
that  which  is  known;   mind  cannot,  therefore,  be  conscious  or  im 
mediately  cognizant  of  what  is  so  disproportioned  to  its  essence  as 
matter." — Hamilton's  Lectures,  Vol.  n.  p.  120. 

81.  "  The  mind  can  only  know  immediately  that  to  which  it  is 
immediately  present ;  but  as  external  objects  can  neither  themselves 
come  into  the  mind,  nor  the  mind  go  out  to  them,  such  presence  is 
impossible :  therefore  external  objects  can  only  be  immediately  known 
through  some  representative  object." — Hamilton's  Lectures,  Vol.  n. 
p.  122. 

82.  "  The  table,  which  we  see,  seems  to  diminish,  as  we  remove 
farther  from  it;  but  the  real  table  which  exists  independently  of  us 
suffers  no  alteration :  it  was,  therefore,  nothing  but  its  image  which 
was  present  to  the  mind." — Hume. 

83.  "  Take,  for  example,  the  term  man.    Here  we  can  call  up  no 
notion,  no  idea,  corresponding  to  the  universality  of  the  class  or  term. 
This  is  manifestly  impossible.     For  as  man  involves  contradictory 
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attributes,  and  as  contradictory  attributes  can  not  co-exist  in  one 
representation,  an  idea  or  notion  adequate  to  man  can  not  be  realized 
in  thought." — Hamilton,  Vol.  11.  p.  297. 

84.  "  The  class  man  includes  individuals,  male  and  female,  white 
and  black,  copper-coloured,  tall  and  short,  fat  and  thin,  straight  and 
crooked,  whole  and  mutilated,  &c.,  &c. ;  and  the  notion  of  the  class 
must,  therefore,  represent  all  and  none  of  these.    It  is,  therefore, 
evident  that  we  can  not  accomplish  this ;  and  this  being  impossible, 
we  can  not  represent  to  ourselves  the  class  man  by  any  equivalent 
notion  or  idea.'5 — Hamilton,  Vol.  n.  p.  297. 

85.  "  It  is  manifest,  indeed,  that  man,  so  far  as  he  is  a  man  for  the 
glory  of  God,  must  be  an  end  unto  himself,  for  it  is  only  in  the  accom 
plishment  of  his  own  perfection  that,  as  a  creature,  he  can  manifest 
the  glory  of  his  Creator." — Hamilton,  Vol.  i.  p.  5. 

86.  "  Consciousness  supposes  a  contrast — a  discrimination ;  for  we 
can  be  conscious  only  inasmuch  as  we  are  conscious  of  something; 
and  we  are  conscious  of  something  only  inasmuch  as  we  are  conscious 
of  what  that  something  is — that  is,  distinguish  it  from  what  it  is 
not." — Hamilton,  Vol.  i. 

87.  "Energy  can  not  exist   except  in  connexion  with  matter. 
Hence,  since  in  the  space  between  the  sun  and  the  earth,  the  luminous 
and  thermal  radiations,  which  have  left  the  sun  and  which  have  not 
reached  the  earth,  possess  energy,  the  amount  of  which  per  cubic  mile 
can  be  measured,  this  energy  must  belong  to  matter  existing  in  the 
interplanatory  spaces,  and  since  it  is  only  by  the  light  which  reaches 
us  that  we  become  aware  of  the  existence  of  the  most  remote  stars,  we 
conclude  that  the  matter  which  transmits    light    is    disseminated 
through  the  whole  of  the  visible  universe."— Maxwell's  Matter  and 
Motion,  p.  03. 


CHAPTER  VIII. 

FUNCTIONS  AND  VALUE  OF  THE  SYLLOGISM. 

§  1.  ACCORDING  to  Mill  the  syllogistic  process  is  not  the 
process  according  to  which  we  reason.  "  All  inference,"  says  he, 
"  is  from  particulars  to  particulars :  general  propositions  are 
merely  registers  of  such  inferences  already  made,  and  short 
formulae  for  making  more.  The  major  premiss  of  a  syllogism 
consequently  is  a  formula  of  this  description  ;  and  the  conclusion 
is  not  an  inference  drawn  from  the  formula,  but  an  inference 
drawn  according  to  the  formula ;  the  real,  logical  antecedent 
or  premiss  being  the  particular  facts  from  which  the  general 
proposition  was  collected  by  Induction1."  "  The  value,  therefore, 
of  the  syllogistic  form,  and  of  rules  for  using  it  correctly,  does 
not  consist  in  their  being  the  form  and  the  _rules  according  to 
which  our  reasonings  are  necessarily,  or  even  usually,  made ; 
but  in  their  furnishing  us  with  a  mode  in  which  these  reasonings 
may  always  be  represented,  and  which  is  admirably  calculated, 
if  they  are  inconclusive,  to  bring  their  inconclusiveness  to  light. 
An  induction  from  particulars  to  generals,  followed  by  a  syllo 
gistic  process  from  those  generals  to  other  particulars,  is  a  form 
in  which  we  may  always  state  our  reasonings  if  we  please.  It 
is  not  a  form  in  which  we  must  reason,  but  it  is  a  form  in  which 
we  may  reason,  and  into  which  it  is  indispensable  to  throw  our 
reasoning,  when  there  is  any  doubt  of  its  validity  :  though  when 
the  case  is  -familiar  and  little  complicated,  and  there  is  no  siis- 

1  Logic,  Vol.  i.  p.  221. 
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picion  of  error,  we  may,  and  do,  reason  at  once  from  the  known 
particular  cases  to  unknown  cases  V 

The  universal  type  of  the  reasoning  process,  according  to 
Mill,  is  as  follows  : — "  Certain  individuals  have  a  given  attribute ; 
an  individual  or  individuals  resemble  the  former  in  certain  other 
attributes  ;  therefore  they  resemble  them  also  in  the  given  at 
tribute2."  This  type  is  not,  however,  conclusive  like  the  syllo 
gism  from  the  mere  form  of  the  expression  ;  but  must,  in  every 
case,  be  examined  by  the  canons  and  rules  of  Induction.  For 
example,  '  all  men  now  living  resemble  those  men  who  have 
heretofore  died '  in  certain  attributes ;  whether  from  their  re 
semblance  in  these  attributes  we  may  infer  also  their  resem 
blance  in  the  attribute  'mortality'  is  a  question  of  Induction,  and 
must  be  determined  by  its  canons.  If  we  may  infer  this  attribute 
of  '  all  men  now  living,'  we  may  infer  it  also  of  all  other  individuals 
that  resemble  the  men  who  have  died  in  the  same  attributes. 
This  process  of  inference  admits  of  a  division  into  two  steps  : 
(1)  "That  of  ascertaining  what  attributes  are  marks  of  mor 
tality,  universally,  i.e.,  under  all  circumstances,  and  (2)  whether 
any  given  individuals  possess  those  marks." 

Conformably  to  usage,  the  first  step  or  process,   namely,  - 
that  of  establishing  the  general  proposition,  is  called  Induction,  * 
and  the  second  step  in    "the  reasoning  operation,   which  is 
substantially  that  of  interpreting  the  general  propositions,"  is   ?.'j 
called  Deduction  by  Mill.     Every  process  by  which  any  thing     ** 
is  inferred  respecting  an  unobserved  case,  consists  similarly 
of  an  Induction  followed  by  a  Deduction.     According  to  Mill, 
the  syllogism  is  thus  merely  a  process  by  which  the  real  or 
complete  meaning  of  a  general  proposition  established  by  In 
duction  is  made  explicit,  and  by  which  the  validity  of  a  reason 
ing  is  tested.     It  is,  in  other  words,  an  interpreter  of  the  general 
proposition  and  a  test  of  reasoning.    Its  rules  and  canons  are 
merely  cautions  against  false  reasoning.     They  merely  help  us 
in  interpreting  correctly  the  true  meaning  of  general  propo- 

1  Logic,  Vol.  i.  pp.  227—8.  2  Ibid.  p.  232. 
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sitions,  and  in  applying  them  to  particular  cases.  In  ordinary 
discourse  the  reasoning  is  never  conducted  nor  stated  in  the 
syllogistic  form;  but  whenever  there  is  any  doubt  about  its 
validity,  we  may,  or  rather  we  must,  throw  it  into  the  syllogistic 
form,  and  if  it  admits  of  being  so  expressed,  we  may  be  per 
fectly  sure  of  its  being  valid.  The  syllogistic  is  not,  therefore, 
the  process  according  to  which  we  usually  reason.  The  uni 
versal  process  of  reasoning  is,  according  to  Mill,  from  some 
particulars  to  other  particulars;  and  the  syllogistic  process  is 
merely  a  test  of  the  validity  of  this  process. 

§  2.  Nor,  according  to  Mill,  is  the  syllogistic  mode  of  arguing 
a  sound  one.  "  For,"  says  he,  "  it  must  be  granted  that  in  every 
syllogism,  considered  as  an  argument  to  prove  the  conclusion, 
there  is  a  petitio  principii.  When  we  say,  '  all  men  are  mortal, 
Socrates  is  a  man  ;  therefore  Socrates  is  mortal,'  it  is  unanswer 
ably  urged  by  the  adversaries  of  the  syllogistic  theory,  that  the 
proposition  'Socrates  is  mortal'  is  presupposed  in  the  more 
general  assumption  '  All  men  are  mortal ' ;  that  we  cannot  be 
assured  of  the  mortality  of  all  men,  unless  we  are  already  cer 
tain  of  the  mortality  of  every  individual  man,  &c.,  &c. ;  that,  in 
short,  no  reasonings  from  generals  to  particulars  can  as  such 
prove  anything  ;  since  from  a  general  principle  we  can  not  infer 
any  particulars  but  those  which  the  principle  itself  assumes  as 
known1." 

Regarded  as  a  mode  of  Probation,  the  syllogism  involves, 
according  to  Mill,  the  fallacy  of  petitio  principii,  that  is,  the_ 
conclusion  is  presupposed  by  the  major  premiss.  The  propo 
sition  '  all  men  are  mortal '  can  not  be  true,  unless  the  conclusion 
'  Socrates  is  mortal '  is  true.  The  truth  of  the  latter  is  pre 
supposed  by  the  former,  or  the  former  can  not  be  true  unless  the 
latter  is.  When  you  have  assumed  the  major,  you  have  already 
taken  for  granted  the  conclusion.  Thus  the  conclusion  is  not 
really  proved  by  the  premisses  of  the  syllogism.  It  is,  on  the 
contrary,  proved  by  those  particular  cases  of  observation  which 

i  Logic,  Vol.  i.  p.  210. 
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establish  the  general  or  major  premiss.  It  is  these  that  are 
alike  the  evidence  of  the  major  premiss  and  of  the  conclusion  of 
the  syllogism. 

The  syllogism  is  thus,  according  to  Mill,  neither  the  process 
according  to  which  we  reason,  nor  an  argument  which  is  sound 
and  free  from  fallacy.  Is  it,  then,  altogether  useless  ?  No,  says 
Mill,  its  proper  function  is  to  interpret  a  general  proposition  and 
apply  it  to  particular  cases,  and  its  real  value  consists  in  being 
an  infallible  test  of  the  validity  of  the  true  process  of  reasoning. 
This  process  is,  according  to  Mill,  from  particulars  to  particulars 
in  accordance  with  the  laws  and  canons  of  Induction.  But  when  I 
an  inference  is  drawn  from  some  particulars  to  some  other 
particulars,  we  can  not  be  quite  certain  that  the  reasoning  is 
valid  unless  it  admits  of  being  thrown  into  the  syllogistic  form. 
That  is,  if,  from  '  some  particulars,'  we  can  infer  a  general  propo 
sition,  and  if  with  this  general  as  a  major  premiss,  and  with 
'  some  other  particulars '  as  a  minor,  we  can  form  a  valid  syllo 
gism,  then  the  reasoning  is  valid.  If  the  general  can  not  be 
inferred,  and  the  syllogism  can  not  be  formed,  then  the  reasoning 
is  invalid.  For  example,  the  reasoning  that  "all  things  now 
living  are  mortal,  because  all  men  in  past  ages  have  died,"  is 
completed  according  to  inductive  methods ;  but  it  will  not  be 
valid,  unless  a  general  proposition  "  all  men  are  mortal "  can  be  { 
inferred  from  the  particular  cases  of  men  who  have  died  in  past  I 
ages,  and  unless  '  all  kings  now  living J  are  really  referable  to  the 
class  'man,3  that  is,  the  validity  of  the  reasoning  which  is 
actually  and  really  conducted  from  particulars  to  particulars 
in  accordance  with  the  canons  of  Induction,  may  be  tested  by 
reducing  it  to  the  following  syllogism  :  "  all  men  are  mortal,  all 
kings  now  living  are  men ;  therefore  all  kings  now  living  are 
mortal." 

This  view  of  the  functions  and  value  of  the  syllogism,  first 
propounded  by  Mill,  has  been  adopted  by  Sir  John  Herschel, 
Dr  Whewell,  Mr  Bailey,  Professor  Bain,  and  others.  It  has, 
on  the  other  hand,  been  strongly  opposed  by  Mansel,  Professor 
De  Morgan,  Dr  James  Martineau,  and  others. 
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§  3.  There  are  two  essential  points  in  Mill's  view  of  the 
syllogism, — (1)  that  it  is  not  the  usual  process  of  reasoning,  (2) 
that  it  involves  the  fallacy  of  petitio  priiicipii. 

On  the  first  point  Mill  maintains,  that  the  universal  process 
of  reasoning  is  from  particulars  to  particulars ;  and  on  the 
second  point,  that  the  real  proof  of  the  conclusion  is  not  the 
premisses  of  the  syllogism,  but  the  facts  of  observation  and  testi 
mony  on  which  the  major  premiss  itself  is  founded.  On  these 
two  points  the  following  observations  may  be  made : — 

1.  It  is  true  that  the  syllogism  is  not  the  process  by  which 
we  usually  reason.  But  it  is  equally  true  that  our  usual  reason 
ings  will  not  be  valid,  and  therefore  not  deserve  the  name,  unless 
they  are  capable  of  being  reduced  to  the  syllogistic  form.  Mill 
seems  to  make  a  confusion  between  the  business  of  Psychology 
and  that  of  Logic.  It  is  not  the  business  of  the  latter  to  give 
an  account  of  the  various  processes  by  which  people  reason  cor 
rectly  or  incorrectly,  but  to  give  an  account  of  the  processes  by 
which  they  ought  to  reason,  and  must  reason  if  they  wish  to 
reason  correctly.  The  former  is  the  business  of  the  Psychology 
•.  of  Reasoning,  while  the  latter  is  the  business  of  the  Logic  of 
I  Reasoning.  Mill  confuses  these  two,  and  makes  both  the 
j  business  of  Logic.  Recognizing  the  distinction  here  drawn,  it 
may  be  said  that  the  syllogism  is  the  type  of  all  valid  reasoning ; 
for  no  reasoning  will  be  valid,  as  Mill  also  allows,  unless  it  can 
be  thrown  into  the  form  of  a  syllogism.  As  a  matter  of  fact,  in 
daily  life,  men  draw  inferences  in  many  different  ways,  but  only 
those  among  them  will  be  valid,  and  properly  deserving  of  the 
name,  which  are  capable  of  being  ultimately  reduced  to  the 
syllogistic  form,  the  rest  being  nothing  but  suggestions  of  as 
sociation,  fancy,  imagination,  &c.,  wrongly  called  inferences1. 

§  4.  2.  Secondly, — Does  the  syllogism  involve  the  fallacy 
of  petitio  principii  ?  On  this  most  important  subject  the  fol 
lowing  noteworthy  remark  by  Dr  James  Martineau  is  well 
deserving  of  being  quoted  ;  and  as  the  book  in  which  it  is  con- 

1  Vide  Appendix  D. 
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tained  is  not  usually  accessible  to  students,   I  will  give  it  in 
full  :— 

"  From  the  embarrassment  of  this  objection  we  may  extricate 
ourselves  at  once  by  simply  remembering  that,  in  the  nature  of 
things,  or  in  the  sight  of  a  perfect  intellect,  whose  processes  are 
unconscious  of  succession  or  delay,  all  reasoning  must  involve  a 
petitio  principii)  the  conclusion  being  already  discerned  on  the 
first  announcement  of  the  premiss.  Ratiocination  itself  becomes 
nugatory  in  presence  of  a  mind  seeing  by  intuition  what  others 
reach  by  sequence.  As  soon  as  we  descend  to  a  more  tardy  and 
limited  intelligence,  there  will  be  some  beliefs  that  are  mediately 
reached  :  the  same  truths  which  to  one  being  are  contained 
within  their  arche  (dpxn)  are  seen  by  another  lying  at  some 
distance  from  it.  The  petitio  principii  is  thus  entirely  relative 
to  the  state  and  range  of  the  individual  understanding,  and  can 
not  be  established  as  a  fault  against  an  argument  by  merely 
showing  that  the  inference  might  be  thought  already  in  the 
assumption,  but  only  by  showing  that  it  must  be.  If  Mr  Bailey 
can  convince  us  that  it  is  impossible  to  conceive  the  proposition 
'  birds  are  warm-blooded'  without  simultaneously  contemplating 
the  particular  case  of  the  swallow,  we  will  grant  that  the  con 
clusion  'swallows  are  warm-blooded5  is  a  new  inference  of  idem 
per  idem.  But  if  not, — if  the  general  law  can  be  formed,  and, 
as  he  allows,  rationally  formed,  without  the  mind  having  ever 
encountered  this  special  instance, — it  is  vain  to  pretend  that  the 
conclusion  only  repeats  in  part  the  thought  contained  in  the 
premiss.  This  is,  no  doubt,  true  of  the  reasoner,  who,  to  bring 
conviction,  invents  the  syllogism  in  question  :  he  selects  his 
general  rule  precisely,  because  he  foresees  what  it  contains  ;  but 
in  using  it,  he  assumes  in  his  learners  a  different  state  of  mind, — 
in  which  the  law  has  been  apprehended  and  the  example  has 
been  missed.  Whenever  a  teacher  and  a  learner  are  engaged 
together,  the  arguments  comprehended  in  the,  didactic  process 
involve  a  petitio  principii  to  the  former,  but  not  to  the  latter. 
Upon  this  difference,  the  consciousness  in  one  man,  the  un 
consciousness  in  another,  of  what,  according  to  the  laws  of 
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thought,  a  given  proposition  may  imply,  depends  persuasion. 
Mr  Mill,  we  are  aware,  treats  this  doctrine  with  no  respect,  and 
calls  Archbishop  "Whately  to  severe  account  for  sanctioning  it. 
•  'When  you  admitted  the  major  premiss,'  contends  Mr  Mill,  'you 
iasserted  the  conclusion;  but,  says  Archbishop  Whately,  you 
asserted  it  by  implication  merely :  this,  however,  can  here  only 
j  I  mean  that  you  asserted  it  unconsciously  ;  that  you  did  not  know 
I  you  were  asserting  it;  but  if  so,  the  difficulty  revives  in  this 
shape, — Ought  you  not  to  have  known  1  Were  you  warranted  in 
asserting  the  general  proposition  without  having  satisfied  yourself 
of  the  truth  of  everything  which  it  fairly  includes  ?  And  if  not, 
what  then  is  the  syllogistic  art  but  a  contrivance  for  catching 
you  in  a  trap  and  holding  you  fast  in  it  V  Mill's  Logic,  Vol.  I. 
p.  212.  This  is  a  clever  scolding,  no  doubt ;  but,  as  it  seems  to 
us,  indifferent  logic.  The  phraseology  itself  is  highly  objection 
able.  In  order  to  make  out  that  the  conclusion  is  anticipated  in 
the  premisses,  though  not  foreseen  by  the  reasoner,  Mr  Mill 
resorts  to  a  doctrine  of  ' unconscious  assertion'  which  we  can 
only  compare  with  the  hidden  sense  of  prophecy  imagined  by 
divines.  'Assertion'  not  being  an  automatic  articulation  by  the 
lips,  but  a  mental  act,  the  intentional  predication  of  a  certain 
attribute  present  in  thought  respecting  a  certain  subject  also 
present  in  thought  can  not  be  '  unconscious' ;  and  the  epithet 
does  but  evade  the  fact  that  the  assertion  in  question  is  not 
there  at  all.  To  another  mind,  indeed,  and  to  the  same  mind  at 
a  future  time,  the  proposition  may  suggest  the  application  which 
the  sentence  as  uttered  did  not  contemplate  :  but  these  are 
phenomena  foreign  to  the  immediate  act  of  predication,  and  not 
entitled  to  be  imported  into  its  description.  And  as  to  Mr 
Mill's  demand  that  no  general  proposition  shall  be  uttered  till 
the  speaker  holds  in  his  thought  all  instances  to  which  it  may 
be  applied,  we  know  of  nothing  more  simply  impossible  or  more 
entirely  destructive  of  all  scientific  method  whatever.  The  fore 
sight  of  its  particular  cases  is  not  'fairly  included'  in  the 
meaning  or  in  the  evidence  of  a  general  rule  ;  and  a  person  may 
reasonably  assent  to  the  law  of  refraction  without  any  suspicion 
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of  the  vast  compass  of  facts  over  which  its  interpretation  ranges. 
There  are  grounds, — whatever  account  we  may  give  of  them, — 
for  ascribing  attributes  to  certain  natures  or  kinds  of  being, 
without  going  through  the  objects  included  under  them  or 
having  any  prescience  of  their  actual  contents.  It  is  not  neces 
sary  to  know  the  natural  history  of  all  the  varieties  of  mankind 
before  we  can  venture  to  affirm  mortality  of  human  beings  in 
general.  To  revert  to  our  old  syllogism :  '  All  birds  are  warm 
blooded,  swallows  are  birds ;  therefore  swallows  are  warm 
blooded.'  It  is  surely  possible  (1)  to  think  the  attribute  'warm- 
blood'  of  the  genus  (bird)  without  thinking  it  of  the  species 
(swallow), — that  is,  to  have  the  major  premiss  without  the  con 
clusion  ;  (2)  to  ascribe  to  the  species  (swallow)  the  nature  of  the 
genus  (bird)  without  therewith  ascribing  to  it  all  the  concomi 
tants  (as  warm-blood)  of  the  genus, — that  is,  to  have  the  minor 
premiss  without  the  conclusion.  But  it  is  not  possible  to  do 
both  these  things  without  at  once  recognizing  the  conclusion. 
This  is  all  that  is  required  by  the  theory  of  the  syllogism  ;  and 
against  this  Mr  Mill  can  only  urge,  that  if  it  be  true, — why,  it 
ought  not  to  be  true1." 

According  to  Dr  Martineau,  therefore,  the  syllogism  does  not 
involve  the  fallacy  of  petitio  principii, — (1)  because  the  conclu 
sion  is  not  present  in  thought  while  the  major  or  the  minor 
premiss  is,  and  (2)  because  the  conclusion  does  not  follow  from 
the  major  alone,  nor  from  the  minor  alone,  but  from  the  two 
taken  jointly.     The  second  point  is  quite  self-evident  and  follows 
from  the  definition  of  a  syllogism.     The  conclusion  does  not 
follow  from  either  of  the  premisses  singly,  but  from  both  of  them 
taken  jointly.     Professor  De  Morgan2  and  a  writer  in  the  British 
Quarterly  Review  (August,  1846)  also  point  out  that  Mill's  view  - 
makes  the  minor  proposition  of  a  syllogism  quite  superfluous  and  ' 
unnecessary,  and  that  as  the  minor  premiss  is  an  essential  pastj 
of  the  syllogistic  argument,  the  conclusion  not  being  deducible 
from  the  major  premiss  alone,  Mill's  objection  to  the  syllogism  is  . 

1  Essays,  Vol.  n.  pp.  336 — 339. 

2  Formal  Logic,  pp.  257—259. 
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quite  untenable.      "The  whole  objection,"  says    De    Morgan, 
i    "tacitly  assumes  the  superfluity  of  the  minor,  that  is,  tacitly 
j   assumes  we  know  Plato  to  be  a  man  as  soon  as  we  know  him  to 
!   be  Plato1."  The  reviewer  says  that  if  the  major  premiss  included 
s   the  conclusion,  "  we  should  be  able  to  affirm  the  conclusion  with 
out  the  intervention  of  the  minor  premiss;  but  every  one  sees 
that  that  is  impossible."     No  general  proposition  can  be  applied 
to  a  new  case,  unless  a  minor  proposition  affirms  the  new  case  to 
come  under  the  general  or  to  possess  the  marks  characteristic  of 
the  subject  of  the  general. 

In  reply  to  the  first  point  Mill  would  of  course  say  that 
though  the  conclusion  is  not  present  in  thought,  it  ought  to  have 
been,  that  no  one  ought  to  admit  the  major  without  seeing  that 
he  thereby  also  admits  the  conclusion.  Martineau  admits  that 
all  this  is  actually  seen  by  the  teacher,  but  that  it  is  not  seen  by 
'  j  the  learner.  Hence  what  may  be  a  petitio  principii  to  the  former 

Jis  not  so  to  the  latter.  The  value  of  an  argument  depends  on 
the  state  of  the  mind  to  which  it  is  addressed.  To  the  omni 
scient  mind  all  reasoning  must  involve  a  petitio  principii.  To  us 
what  is  So  petitio  principii  at  one  time  was  not  so  at  another.  ^If 
we  can  somehow  get  a  general  proposition  without  actually_thin^- 
mg  of,  or  observing,  all  the  particulars  to  which  it  is  applicable, 
then  the  syllogism  can  not  reasonably  be  said  to  be  guilty  of  the 
charge  of  a  petitio  principii.  "There  are,"  says  Martineau, 
"  grounds, — whatever  account  we  may  give  of  them, — for  ascrib 
ing  attributes  to  certain  natures  or  kinds  of  being,  without  going 
through  the  objects  included  under  them  or  having  any  prescience 
of  their  actual  contents."  This  is  the  question  of  questions. 
Can  we  ascribe  attributes  to  certain  natures  or  kinds  of  being, 

/without  having  examined  all  the  particular  objects  included 

A  under  them  ?     In  other  words,  can  we  establish  the  truth  of  a 

universal  proposition  from  the  truth  of  certain  cases  included  in 

I  it,  without  examining  all  the  possible  cases  ?  This  is  the  great 
problem  of  Inductive  Logic.  It  is  the  business  of  Inductive 

1  Formal  Logic,  p.  259. 
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Logic  to  lay  down  rules  and  canons,  to  which  we  must  conform, 
in  order  that  we  may  infer  general  or  universal  propositions  from 
particular  ones.  Deductive  Logic  takes  for  granted  that  there 
are  universal  propositions,  whatever  account  may  be  given  of 
their  origin,  nature,  and  grounds  by  philosophers  of  different 
schools.  If  there  are  such  propositions,  the  syllogism  can  not 
reasonably  be  regarded  as  a  petitio  principii ;  it  becomes,  on  the 
contrary,  a  very  useful  and  sound  process  of  reasoning.  If  it 
can  be  quite  satisfactorily  established,  for  example,  by  the  rules 
and  canons  of  Induction  from  the  observation  of  some  cases,  that 
the  attribute  B  is  a  mark  of  A, — that  wherever  B  is,  A  is ;  and 
if  in  a  new  case  C,  I  find  the  attribute  B,  I  can  reasonably  infer 
the  attribute  A,  of  which  the  former  is,  by  supposition,  an 
unfailing  mark.  This  reasoning,  when  fully  expressed,  gives  rise 
to  the  following  syllogism  "All  B  is  A,  C  is  B,  therefore  C  is  A." 
It  may  be  also  thus  stated,  "A  co-exists  with  B,  B  co-exists  with 
C,  therefore  A  co-exists  with  C1."  Here,  in  establishing  the 
major  premiss,  the  new  case  in  question  was  not  in  any  way 
concerned.  It  had  in  fact  no  existence  at  all,  real  or  imaginary, 
and  therefore  could  not  be  known,  or  thought  of,  when  the  major 
was  established.  You  may  of  course  doubt  the  truth  of  the 
major  premiss,  or  that  the  new  case  in  question  has  the  attribute 
B ;  but  granting  both  the  premisses  to  be  true,  you  can  not 
doubt  the  conclusion, — you  must  regard  it  as  certain.  And  this 
brings  us  to  the  question  of  the  proper  nature  of  Deductive 
Inference. 

§  5.  Hypothetically  necessary  character  of  all  Deductive  In 
ference.  In  deductive  or  syllogistic  reasoning  we  draw  conclu 
sions  from  given  propositions  as  data.  Given  the  premisses,  we 
infer  the  conclusion  that  follows  necessarily  from  them.  We  are 
not  in  any  way  concerned  to  prove  our  premisses ;  but  our  con 
clusion  must  be  true,  if  the  premisses  be  true.  Hence  it  is 
evident  that  the  truth  we  arrive  at  by  deductive  or  syllogistic 
reasoning  is  entirely  of  a  hypothetical  character,  depending  for 

1   Vide  Appendix  A,  pp.  282—284. 
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its  trustworthiness  entirely  on  the  trustworthiness  of  the  data. 
If  the  latter  be  true,  the  former  must  be  so.  The  premisses  of  a 
syllogism,  though  they  may  be  immediately  the  conclusions  of 
prior  syllogisms,  are  ultimately  the  results  of  Induction,  Obser 
vation,  Perception,  or  Intuition ;  but  whatever  their  origin  may 
be,  Deductive  Logic  has  nothing  to  do  with  it.  All  that  it  is 
concerned  with  is,  the  legitimacy  of  the  conclusion  or  conclusions 
that  are  drawn  from  the  premiss  or  premisses.  To  its  student 
Deductive  Logic  offers  the  following  wholesome  advice : — "  If  you 
wish  to  live  happily  in  my  domain,  obey  my  Laws.  If  you 
desire  to  enjoy  the  peace  of  certitude,  conform  to  the  rules  and 
conditions  I  have  laid  down.  I  take  no  account  of  your  preju 
dices,  passions,  instincts,  habits,  associations,  interests,  and 
tendencies,  which  may  induce  you  to  infer  any  thing  from  any 
thing  else:  you  must,  under  all  circumstances,  implicitly  or 
-•^  explicitly  obey  my  Laws,  if  you  desire  to  attain  your  object.  If 
you  reason  from  some  to  all,  you  reason  against  my  express  Law, 
and  though  your  conclusions  may  in  some  cases  be  accidentally 
true,  the  means  you  employ  to  attain  your  end  are  none  the  less 
unlawful.  If  you  reason  from  particulars  to  particulars,  you  do 
this  at  your  own  risk  and  responsibility.  The  Law  which  I  lay 
down  is  that  you  infer  the  particular  from  the  general,  or  the 
less  general  from  the  more  general,  and  not  conversely." 


CHAPTER    IX. 

PROBABLE  SEASONING  AND  PROBABILITY. 

§  1.  If  both  the  premisses  of  a  syllogism  are  necessary,  or 
assertory,  or  probable,  the  conclusion  is  necessary,  assertory,  or 
probable.  If  the  modality  of  one  premiss  be  different  from  that 
of  the  other,  the  conclusion  has  the  less  certain  modality.  For 
example,  'B  must  be  A,  C  is  B  :  /.  C  is  A' ;  <B  is  A,  C  is 
probably  B  :  .*.  C  is  probably  A.'  Now  what  is  the  meaning 
of  the  propositions  'C  is  probably  B'  and  'C  is  probably  A'? 
From  the  two  premisses  'A  is  probably ;_JB'  and  'B  is  pro 
bably  C,'  we  may  infer  'A  is  probably  C.'  Is  this  inference 
always  legitimate  ?  Is  the  meaning  of  probably,  or  rather  is  the 
degree  of  probability,  the  same  in  the  conclusion  as  in  either  of 
the  premisses  ?  TJnder  what  conditions  is  the  conclusion  valid  ? 
In  order  to  answer ^hese  questions,  we  must  first  of  all  state  the 
meaning  of  a  Proba(ble  Proposition. 

§  2.     The  Meaninjg  of  a  Probable  Proposition. 

'It  will  probably  ^^LQ.  to-morrow,'  or  *  He  will  probably  die,' 
means,  subjectively,  that-  my  belief  in  the  event  in  question  is 
not  full  or  complete,  is  of  a  degree  less  than  the  highest ;  and 
objectively,  that  the,  ^evidence  for  the  happening  of  the  event 
in  question  is  not  of  such  a  nature  as  to  make  it  a  certainty. 
That  this  is  the  meaning  of  the  proposition  will  be  evident 
if  we  consider  the  meaning  in  the  assertory  form.  '  It  rains,' 
*  He  is  dead,'  '  The  sun  rises,'  '  Fire  is  burning ' :  in  each  of 
these  my  belief  is  of  the  highest  degree,  and  the  event  in  ques- 
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tion  is  quite  certain  :  subjectively,  there  is  no  trace  of  doubt,  and 
objectively,  there  is  not  the  least  uncertainty  about  the  event. 
When  the  word  probably  is  added  to  the  copula,  the  proposition 
means,  subjectively,  that  the  state  of  my  mind  in  regard  to  the 
event  is  a  mixture  of  belief  and  doubt,  partial  belief  caused  by 
certain  evidence  for,  and  partial  doubt  caused  by  certain  evi 
dence  against,  the  event,  that  is,  a  state  of  incomplete  belief 
caused  by  incomplete  evidence  for  the  event ;  and  it  means, 
objectively,  that  there  is  some  evidence  for,  and  some  against, 
the  event,  or  at  any  rate  that  all  the  evidence  attainable  is  not 
such  as  to  make  the  event  a  certainty.  For  example,  *  He  will 
probably  die '  means  that  there  are  certain  appearances  that  are 
symptoms  of  death,  and  that  there  are  others  which  are  not  : 
that  there  are  certain  signs  or  marks  from  which  we  may  infer 
that  death  will  result,  and  that  there  are  others  from  which  we 
may  infer  the  contrary ;  so  that  altogether  the  evidence  is 
conflicting,  and  the  state  of  mind  resulting  may  be  said  to  be 
a  state  of  partial  belief,  or  a  mixture  of  belief  and  doubt. 

In  this  sense  the  words  '  probably,'  '  probable,'  '  probability ' 
mean  any  degree  of  belief  less  than  the  highest,  and  any  evidence 
for  the  event  less  than  certainty.  If  we  represent  full  belief  and 
highest  certainty  by  1,  we  may  represent  different  degrees  of 
'  probability '  by  fractions  such  as  f ,  §,  |,  £,  J,  &c.  In  ordinary 
language  the  word  'probable'  means  'more  likely  than  not,' 
and  in  this  sense  '  probability '  would  always  be  represented  by 
fractions  greater  than  \.  But,  in  the  widest  sense  in  which 
it  is  used  here,  it  may  be  represented  by  any  fraction  however 
small  or  large,  and  corresponds  exactly  to  the  mathematical 
word  '  chance.3 

The  probability  of  a  proposition  may,  then,  be  represented 
by  a  fraction.  But  what  is  the  exact  meaning  of  the  fraction, 
and  how  do  we  get  it?  The  meaning  of  the  proposition  'It  will 
probably  rain  to-morrow'  is,  we  may  say,  that  the  probability 

of  its  raining  to-morrow  is  — ;  or  the  meaning  of  the  propo 
sition  '  He  will  probably  die  this  year '  is  that  the  probability 
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of  his  dying  is  §,  or  J,  or  any  other  fraction.  Now,  how  is  this 
fraction  obtained,  and  what  is  its  real  meaning  ?  We  cannot 
discuss  this  question  here.  We  shall  adopt  the  view  held  by 
Dr  Venn,  which  appears  to  be  the  best  and  most  reasonable. 
"  I  consider,"  says  he,  "  that  these  terms  (probability,  chance) 
presuppose  a  series ;  within  the  indefinitely  numerous  class 
which  composes  a  series,  a  smaller  class  is  distinguished  by  the 
presence  or  absence  of  some  attribute  or  attributes.  *  *  *  * 
These  larger  and  smaller  classes  respectively  are  commonly 
spoken  of  as  instances  of  the  '  event,'  and  of  '  its  happening  in  a 
given  particular  wray.'  Adopting  this  phraseology,  which,  with 
proper  explanations,  is  suitable  enough,  we  may  define  the 
probability  or  chance  (the  terms  are  here  regarded  as  synony 
mous)  of  the  event  happening  in  that  particular  way  as  the 
numerical  fraction  which  represents  the  proportion  between  the 
two  different  classes  in  the  long  run.  Thus,  for  example,  let  the 
probability  be  that  of  a  given  infant  living  to  be  80  years  of  age. 
The  larger  series  will  compose  all  men,  the  smaller  all  who  live 
to  80.  Let  the  proportion  of  the  former  to  the  latter  be  9  to  1  ; 
in  other  words,  suppose  that  1  infant  in  10  lives  to  80.  Then 
the  chance  or  probability  that  any  given  infant  will  live  to  80 
is  the  numerical  fraction  ^V  Conversely,  if  the  probability 
of  a  man  living  to  80  be  ^y,  this  implies  that  in  every  10  per 
sons  one  only  lives  to  that  age.  Similarly,  if  the  probability 
of  its  raining  to-morrow  be  § ,  this  implies  that  in  every  three 
cases  like  the  present,  rain  happens  in  two  cases  on  the  following 
day.  If  the  probability  of  a  man's  dying  of  a  certain  disease 
be  £,  it  means  that  in  every  three  cases  of  that  disease  one  dies. 
The  two  classes,  one  larger  and  the  other  smaller,  the  propor 
tions  between  which  constitute  the  probability  are,  in  the  last 
example,  (1)  the  class  of  persons  who  have  had  that  disease, 
and  (2)  the  special  class  within  the  other  of  persons  who  have 
died  of  it ;  and  the  proportion  of  the  second  to  the  first  is  repre 
sented  by  the  fraction  £. 

1  Venn's  Logic  of  Chance,  2nd  ed.,  p.  145. 
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§  3.     The  Eules  of  Immediate  Inference. 

Every  probable  proposition  is  thus  connected  with  what  Dr 
Venn  aptly  calls  a  Proportional  proposition  of  the  form  '  m  A's 
in  11  are  B.'  It  can  be  shown  that  every  probable  proposition 
must  ultimately  be  traced  to  a  proportional  proposition  of  that 
form,  and  that,  without  tracing  it  to  such  a  proposition,  we  can 
give  no  rational  account  of  its  meaning,  when  the  probability  is 
represented  by  a  fraction.  A  proportional  proposition  is  to  be 
distinguished  from  a  universal  of  the  form  '  All  A  is  B.'  From 
the  latter  we  may  infer  that  'Any  A  or  sub-class  of  A  is  B.' 
From  the  former  we  may  infer  that  'Any  A  is  probably  B,'  the 

probability  being  represented  by  the  fraction  ^ .     Given  that  9 

men  in  10  of  any  assigned  age  live  to  40,  we  may  immediately 
infer  that  the  probability  of  a  man  of  that  age  living  to  40  is  -f^. 
Given  that  3  in  4  men  in  India  are  Hindus,  we  may  immediately 
infer  that  the  probability  of  a  man  in  India  being  a  Hindu  is  f-. 
Given  that  2  in  4  candidates  will  pass  at  the  examination,  we 
may  immediately  infer  that  the  probability  of  a  candidate's 
passing  is  ^.  Thus,  from  every  proportional  proposition,  we 
may  infer  a  probable  one,  the  probability  of  which  is  represented 
by  a  fraction.  Conversely,  from  a  probable  proposition  we  may 
infer  a  proportional  one.  Given  the  probable  proposition  '  A  is 
probably  B,'  the  probability  of  which  is  represented  by  the  frac 
tion  §,  we  may  infer  the  proportional  proposition  *  2  in  3  A's  are 
B.'  Given  that  the  probability  of  a  man  under  certain  circum 
stances  becoming  rich  is  ^y,  we  can  immediately  infer  that  1 
man  in  10  under  the  same  circumstances  becomes  rich.  Given 
that  the  probability  of  an  event  happening  is  f ,  we  can  infer  that 
3  events  in  5  of  that  nature  do  usually  happen. 

Examples. 

'Most  A's  are  B':  from  this  we  can  infer  that  the  probability  of 
any  A  being  B  is  greater  than  £. 

'£  of  A  are  B'  or  '3  A's  in  4  are  B':  from  this  we  can  infer  that 
the  probability  of  any  A  being  B  is  f . 
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'Some  A's  are  B':  from  this  we  can  infer  nothing.  Similarly 
from  « Many  A's  are  B '  we  can  infer  nothing.  The  proportion  of  A 
that  is  B  must  be  stated  before  we  can  infer  the  probability  of  any  A 
being  B.,  i.e.,  the  proposition  must  be  a  proportional  one. 

'  The  greater  number  of  A  are  B ' :  from  this  we  can  infer  that  the 
probability  of  any  A  being  B  is  greater  than  \ . 

The  same  inference  follows  from  the  proposition  '  the  majority  of 
A  are  B.' 

§  4.    The  Eules  of  Mediate  Inference. 

The  rules  of  mediate  inference  in  probability  may  be  divided 
into  two  classes — (1)  those  which  are  formal,  and  (2)  those  which 
are  more  or  less  experimental.  The  former  follow  necessarily 
from  probable  propositions  by  the  mere  application  of  arithmetic ; 
whilst  the  latter  "either  depend  upon  peculiar  hypotheses,  or 
demand  for  their  establishment  continually  renewed  appeals  to 
experience  and  extension  by  the  aid  of  the  various  resources  of 
Induction." 

§  5.     (1)     The  Formal  Eules  of  Mediate  Inference. 

"  The  fundamental  rules  of  probability  strictly  so  called,  that 
is,  the  formal  rules,  may  be  divided  into  two  sub-classes — (i) 
those  obtained  by  addition  or  subtraction  on  the  one  hand  corre 
sponding  to  what  are  generally  termed  the  connection  of  exclusive 
or  incompatible  events,  and  (ii)  those  obtained  by  multiplication 
or  division  on  the  other  hand  corresponding  to  what  are  com 
monly  termed  dependent  events1." 

(i)     Eules  of  Exclusive  Events. — "If   the  chances  of  two 

exclusive  or  incompatible  events  be  respectively  —  and  -  ,  the 

chance  of  one  or  other  of  them  happening;  will  be  — 1 —  = . 

m     n       mn 

Similarly,  if  there  were  more  than  two  events  of  the  kind  in 
question."  A  bag,  for  example,  contains  16  balls,  of  which  10 
are  red  and  6  are  blue.  That  is,  10  balls  in  16  being  red,  and  6 
in  16  being  blue,  the  chances  of  drawing  a  red  and  a  blue  ball 

1  Venn's  Logic  of  Chance,  2nd  ed.,  p.  150. 
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are  respectively  if  and  TRF.  Therefore  the  chance  of  drawing 
either  is  the  sum  of  1^  +  ^  =  1 ;  that  is,  the  ball  drawn  is  certain 
to  be  a  red  or  a  blue  ball  and  can  not  be  anything  else.  The 
events  here  are  exclusive  or  incompatible,  because  while  ono 
happens  the  other  can  not;  when  a  red  ball,  for  instance,  is 
drawn,  a  blue  ball  can  not  be  drawn  at  the  same  time.  I  may  of 
course  draw  two  balls  one  after  another,  but,  while  drawing  once, 
one  ball  must  be  drawn,  and  it  must  be  either  red  or  blue. 
Suppose  the  ball  first  drawn  is  a  red  one,  and  is  not  replaced  in 
the  bag ;  then  there  are  now  9  red  and  6  blue  balls  in  the  bag, 
and  the  chances  respectively  are  ^  and  T65.  Suppose  at  the 
second  drawing  a  blue  ball  is  drawn ;  now  there  are  9  red  and  5 
blue  balls  in  the  bag,  and  the  chances  respectively  are  T9j  and  T54. 
Suppose  on  drawing  a  third  time  a  red  ball  comes  out;  now 
there  are  in  the  bag  8  red  and  5  blue  balls,  and  the  chances 
respectively  are  ^3-  and  ^. 

The  following  is  a  sort  of  corollary  to  the  above : — 

"  If  the  chance  of  one  or  other  of  two  incompatible  events  be 

—  and  the  chance  of  one  alone  be  -  ,  the  chance  of  the  remaining 
m  n 

one  will  be =  —    —  .     For  example,  if  the  chance  of  any 

one  dying  in  a  year  is  ^,  and  his  chance  of  dying  of  some  par 
ticular  disease  is  T^,  his  chance  of  dying  of  any  other  disease  is 
Y^Q1."  In  the  example  given  above,  the  chance  of  drawing  a  red 
or  a  blue  ball  is  1,  and  the  chance  of  drawing  a  blue  ball  is  T6g, 
therefore  the  chance  of  drawing  a  red  ball  is  1  —  -fy = {$=  y. 

(ii)  Kules  of  Dependent  Events. — "  We  can  also  make  infer 
ences  by  multiplication  or  division.  Suppose  that  the  two  events 
instead  of  being  incompatible  are  connected  together  in  the  sense 
that  one  is  contingent  upon  the  occurrence  of  the  other.  Let  us 
be  told  that  a  given  proportion  of  the  members  of  the  class  or 
series  possess  a  certain  property,  and  a  given  proportion  again  of 
these  possess  another  property,  then  the  proportion  of  the  whole 

1  Venn's  Logic  of  Chance,  p.  152. 
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which  possess  both  properties  will  be  found  by  multiplying 
together  the  two  fractions  which  represent  the  above  two  propor 
tions.  Of  the  inhabitants  of  London,  twenty-five  in  a  thousand, 
say,  will  die  in  the  course  of  the  year ;  we  suppose  it  to  be  known 
also  that  one  death  in  five  is  due  to  fever ;  we  should  then  infer 
that  one  in  200  of  the  inhabitants  will  die  of  fever  in  the  course 
of  the  year.  It  would,  of  course,  be  equally  simple  by  division 
to  make  a  sort  of  converse  inference.  Given  the  total  mortality 
per  cent,  of  the  population  from  fever,  and  the  proportion  of  fever 
cases  to  the  aggregate  of  other  cases  of  mortality,  we  might  have 
inferred,  by  dividing  one  fraction  by  the  other,  what  was  the 
total  mortality  per  cent,  from  all  cases. 

"The  rule,  as  given  above,  is  variously  expressed  in  the 
language  of  probability.  Perhaps  the  simplest  and  best  statement 
is  that  it  gives  us  the  rule  of  dependent  events,  that  is,  if  the 

chance  of  one  event  is  — ,  and  the  chance  that  if  it  happens 
m' 

another  will  also  happen  is  - ,  then  the  chance  of  the  latter  is 

—  .  In  this  case  it  is  assumed  that  the  latter  is  so  entirely 
mn 

dependent  upon  the  former  that,  though  it  does  not  always 
happen  with  it,  it  certainly  will  not  happen  without  it;  the 
necessity  of  this  assumption,  however,  may  be  obviated  by  saying 
that  what  we  are  speaking  of  in  the  latter  case  is  the  joint  event, 
viz.,  both  together  if  they  are  simultaneous  events,  or  the  latter 
in  consequence  of  the  former,  if  they  are  successive1." 

Examples  of  (ii). 

Suppose  the  chance  of  a  boy  of  10  years  living  to  20  is  f ,  and  if 
he  lives  to  that  age  the  chance  of  his  being  educated  is  £,  then  the 
chance  of  his  being  educated  is  f  x  ^  —  f .  That  is,  2  boys  in  9  of  the 
age  of  10  years  live  to  20  and  become  educated. 

Suppose  the  chance  of  there  being  plenty  of  rain  this  season  is  f , 
and  the  chance  of  the  crops  growing  f,  if  the  former  event  happens; 

1  Venn's  Logic  of  Chance,  pp.  153 — 4. 
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then  the  chance  of  there  being  rain  and  of  the  crops  growing,  i.  e.,  of 
the  joint  event,  is  f  x|=f.  This  is  in  fact  the  chance  of  the  last 
event,  which  happens  in  consequence  of  the  first. 

Suppose  the  chance  of  a  person's  acting  prudently  under  certain 
circumstances  is  -f ,  and  if  he  acts  prudently,  the  chance  of  his  being 
happy  is  -|,  then  the  chance  of  his  both  acting  prudently  and  being 
happy,  or,  in  other  words,  of  his  being  happy  which  happens  in 
consequence  of  the  first  event,  is  -f  x|  =  ^-f  =  f.  As  the  second  event 
depends  in  all  these  cases  upon  the  first,  as  the  happening  of  the  one 
is  dependent  upon  the  happening  of  the  other,  the  two  events  are 
called  Dependent  or  Contingent  events,  and  should  be  distinguished, 
on  the  one  hand,  from  incompatible  events,  and,  on  the  other,  from 
independent  events. 

Similarly,  if  the  chance  of  A  being  B  is  f ,  and  if,  this  happening, 
the  chance  of  B  being  C  is  |,  then  the  chance  of  A  being  C  is  f  x  £= J. 
That  is,  1  A  in  4  is  C. 

Here  we  may  take  up  the  example  given  at  the  beginning  of 
this  chapter,  and  state  the  condition  under  which  the  inference 
is  valid  so  far  as  we  are  able  to  do  at  present : — 

A  is  probably  B  (probability  =— )  , 
B  is  probably  C  f         ,,         =- 

.•.  A  is  probably  C  (  = 

V  mn 

Here  the  probability  of  the  conclusion  will  be  the  product  of 
the  probabilities  of  the  premisses,  if  they  are  dependent  events 
in  the  sense  explained  above.  That  is,  the  reasoning  will  be 
valid  if  it  admits  of  being  stated  as  follows : — "  The  chance  of  A 

being  B  is  — ,  and,  this  happening,  the  chance  of  B  being  C  is 

- ,  then  the  chance  of  A  being  C  is  —  x  -  =  —  " ;  or  as  follows : 
n  m  n  mn 

"  One  A  in  m  is  B,  and,  this  happening,  one  B  in  n  is  C,  there 
fore  one  A  in  mxn  is  C";  or  as  follows:  "A  is  probably  B 
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(  probability  =  —  J ,  whatever  A  is  B  is  probably  C  (  probability  =  -  j ; 

therefore  A  is  probably  C  ( probability = — j ."    These  three 

statements    express    in    different    ways    the    samo    matter  of 
fact. 

§  6.     (2)  The  Experimental  Eules  of  Mediate  Inference. 

The  rules  of  this  class  "stand  upon  a  somewhat  different 
footing  from  the  above  in  respect  of  their,  cogency  and  freedom 
from  appeal  to  experience  or  to  hypothesis.  In  the  first  class, 
we  considered  cases  in  which  the  data  were  supposed  to  be  given 
under  the  condition  that  the  propositions  which  distinguish  the 
different  kinds  of  events,  whose  frequency  was  discussed,  were 
respectively  known  to  be  disconnected  and  known  to  be  con 
nected.  Let  us  now  suppose  that  no  such  conditions  are  given 
to  us.  One  man  in  10,  say,  has  black  hair,  and  1  in  12  is  short 
sighted,  what  conclusion  could  we  then  draw  as  to  the  chance  of 
any  given  man  having  one  only  of  these  two  attributes,  or 
neither,  or  both  ?  It  is  clearly  possible  that  the  properties  in 
question  might  be  inconsistent  with  one  another,  so  as  never  to 
be  found  combined  in  the  same  person,  or  all  the  short-eyed 
might  have  black  hair,  or  the  properties  might  be  allotted  in 
almost  any  other  proportion  whatever,  except  as  restricted  by 
the  arithmetical  conditions.  If  we  are  perfectly  ignorant  upon 
these  points,  it  would  seem  that  no  inferences  whatever  could 
be  drawn  about  the  required  chances1."  If,  on  the  other  hand, 
we  are  warranted  in  making  the  assumption  that  "  the  division 
into  classes  caused  by  each  of  the  above  distinctions  should  sub 
divide  each  of  the  classes  created  by  the  other  distinction  in  the 
same  ratio  in  which  it  subdivides  the  whole,"  then  the  following 
rule  of  inference  will  hold  good : — 

"If  the  chances  of  a  thing  being  p  and  q  are  respectively 

—  and  — ,  then  the  chance  of  its  being  both  p  and  q  is  —  ,  the 
m         n '  mn ' 

1  Venn's  Logic  of  Chance,  pp.  154 — 5. 
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chance  of  its  being  p  and  not  q  is ,  and  the  chance  of  its 

being  not  p  and  not  q  is  —  ^n~  ' ,  where  p  and  q  are  inde 
pendent.  The  sum  of  these  chances  is  obviously  unity,  as  it 
ought  to  be,  since  one  or  other  of  the  four  alternatives  must 
necessarily  exist."  This  is  the  rule  of  the  so-called  independent 
events,  the  nature  of  the  independence  being  denned  by  the  sup 
position  stated  above. 

Taking  the  instance  mentioned  above,  "  let  us  take  a  batch  of 
1,200  as  a  sample  of  the  whole.  Now,  from  the  data  which  were 
originally  given  to  us,  it  will  easily  be  seen  that  in  every  such 
batch  there  will  be  on  the  average  120  who  have  black  hair,  and 
therefore  1,080  who  have  not.  And  here  in  strict  right  we  ought 
to  stop,  at  least  until  we  have  appealed  again  to  experience ;  but 
we  do  not  stop  here.  From  data  which  we  assume,"  that  is, 
from  the  data  which  follow  from  granting  the  assumption  stated 
above  to  be  true,  "we  go  on  to  infer  that  of  the  120,  10  (i.e.  ^ 
of  120)  will  be  short-sighted,  and  110  (the  remainder)  will  not. 
Similarly  we  infer  that  of  the  1,080  90  are  short-sighted,  and 
990  are  not.  On  the  whole,  then,  the  1,200  are  thus  divided  : — 
Black-haired,  short-sighted,  10 ;  short-sighted  without  black 
hair,  90  ;  black- haired  men  who  are  not  short-sighted,  110  •  men 
who  are  neither  short-sighted  nor  black-haired,  990."  If  that 
assumption  had  not  been  true,  we  should  not  have  been  justified 
in  drawing  those  inferences,  for  of  the  1,200  there  would  be  120 
black-haired ;  and  the  100  short-sighted  might  be  none  of  the 
120  who  had  black  hair,  and  so  forth.  The  necessary  and  suf 
ficient  condition  of  our  inferences  being  valid  is  that  of  the  120 
who  have  black  hair,  10  must  be  short-sighted,  as  also  the  same 
proportion  of  the  1,080  who  have  not  black  hair  ;  and  that 
taking  likewise  the  short-sighted  first,  of  the  100  who  are  short 
sighted,  10  must  have  black  hair  as  well  as  the  same  proportion 
of  the  1,100  who  are  not  short-sighted.  That  is,  the  condition 
which  is  assumed  to  be  true  is,  that  the  division  into  classes 
caused  by  each  of  the  given  distinctions  should  subdivide  each  of 
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the  classes  created  by  the  other  distinctions  in  the  same  ratio  in 
which  it  subdivides  the  whole.  This  condition  being  true,  the 
rule  of  inference  given  above  is  quite  correct  and  free  from  all 
objection.  In  the  form  in  which  it  is  usually  given  it  is  open  to 
objection,  and  leads  to  inferences  which  are  not  formally  valid, 
the  events  being  assumed  to  be  independent  where  nothing  is 
known  about  the  distribution  of  the  properties.  But  we  have 
seen  that  it  is  necessary  that  we  should  possess  some  positive 
knowledge  of  the  distribution  before  we  can  apply  the  rule. 

We  can  now  further  state  the  condition  or  supposition  under 
which  the  inference  is  valid  in  the  case  of  our  original  ex 
ample  :  — 


A  is  probably  B  (  probability  =  — 
B  is  probably  C  (          ,,         =  — 
.•.  A  is  probably  CM  ,,          =  —  -  J  . 

The  probability  of  the  conclusion  will  be  the  product  of  the 
probabilities  of  the  two  premisses,  if  the  subdivision  of  A  created 
by  B  be  subdivided  in  the  same  ratio  in  which  the  whole  of  B  is 
subdivided  by  C.  For  example,  suppose  the  probabilities  to  be 
|  and  J  respectively,  and  A  to  be  represented  by  a  sample  of  36  ; 
then,  according  to  the  first  premiss,  24  A's  in  36  are  B,  and 
according  to  the  second  premiss,  and  the  condition  assumed, 
8  B's  in  these  24  are  C  :  therefore,  8  A's  in  36  are  C,—  that  is, 
the  probability  of  A  being  C  is  ^,  or  f  ,  which  is  equal  to  the 
product  of  the  probabilities  of  the  two  premisses. 

In  certain  cases,  however,  it  is  possible  to  draw  valid  in 
ferences  without  any  assumption  whatever  —  I  mean  those  cases 
in  which  the  sum  of  the  probabilities  of  the  two  independent 
events  exceeds  unity,  and  in  which  the  two  premisses  are  as  in 
the  third  syllogistic  figure.  The  rule  of  inference  in  such  cases 
is  as  follows:  —  if  the  chances  of  a  thing  being  p  and  q  are, 

respectively,  —  and  -  ,  then  the  chance  of  its  being  both  p  and  q 
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is    --\ 1.  and  the  chance  of  its  being  p  and  not-q  is , 

m     n  m      n' 

if  —  be  greater  than  -,  where  p  and  q  are  independent.     For 

example,  3  A's  in  4  are  B,  and  1  A  in  3  is  C  ;  therefore  1  A  in 
12  must  be  both  B  and  C, — that  is,  the  probability  of  A  being  B 
is  f ,  and  the  probability  of  A  being  C  is  £,  therefore  the  proba 
bility,  according  to  the  given  rule,  of  A  being  both  B  and  C  is 
4  +  3-  — 1)  or  -is*  ket  A  be  24  men,  of  whom  f,  that  is  18,  are 
educated,  B,  and  J,  that  is  8,  are  rich,  C,  then  f +  £-1,  or  T^, 
that  is  2,  must  be  both  educated  and  rich,  and  f  -  i,  or  T52,  that 
is  10,  both  educated  and  not  rich.  Similarly,  if  f  of  A  are  B 
and  if  f  of  A  are  C,  then  |-  of  A  must  be  both  B  and  C,  and  \  of 
A  both  B  and  not  C.  From  the  first  conclusion  it  follows  that 
some  B's  are  C,  and  some  C's  are  B. 

§  7.     Exercises. 

1.  Fully  explain  the  meaning  of  the  following  propositions,  and 
draw  the  inferences  which  follow  from  them : — 

(a)  The  substance  A  is  probably  a  metal. 

(b)  B  is  probably  a  prudent  man. 

(c)  D  will  probably  pass  at  the  F.  A.  Examination. 

(d)  E  will  probably  live  to  the  age  of  eighty. 

(e)  The  sun  will  most  probably  rise  to-morrow. 
(/)  All  virtuous  men  are  probably  happy. 

(g)     This  fossil  is  probably  carboniferous. 

(h)     The  luminiferous  ether  probably  gravitates. 

2.  The  probability  of  a  fossil  being  mesozoic  is  ^;  and  if  it  is 
mesozoic,  the  probability  of  its  being  cretaceous  is  f ;  and  if  it  is 
cretaceous,  the  probability  of  its  being  found  in  the  English  chalk 
formation  is  f- .     Calculate  the  probability  of  the  fossil  being  found  in 
the  English  chalk. 

3.  The  probability  of  a  new-born  child  living  to  the  age  of  25 
years  is  £ ;  and  if  it  lives  to  that  age,  the  probability  of  its  being  well- 
educated  is  £ ;  and  if  it  is  well-educated,  the  probability  of  its  being  a 
distinguished  person  is  •£$.     Calculate  the  probability  of  the  new-born 
child  being  a  distinguished  person. 
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4.  Three  elements  in  four  are  conductors  of  electricity;  four  in 
five  are  conductors  of  heat :  draw  the  conclusions  which  follow  if  the 
total  number  of  elements  be  sixty. 

5.  The  population  of  London  is  4,000,000;  and  there  are  500 
distinguished  men  in  all  professions,  suppose  100  in  the  medical,  150 
in  the  literary,  100  in  the  army  and  navy,  50  in  the  church,  25  great 
orators,  25  engineers,  50  scientific  men;  what  is  the  probability  of  a 
Londoner  being  a  distinguished  man,  and  belonging  to  any  of  these 
professions  ? 

6.  Test  the  following:— (1)  Most  A's  are  B;  most  B's  are  C: 
therefore  some  A  is  C.     (2)  Most  A's  are  B ;  most  A's  are  C :  there 
fore  some  B  is  C. 

7.  The  probability  of  a  man's  dying  within  two  years  of  fever  is 
|.,  of  cholera  f ,  of  consumption  |.     What  are  the  probabilities  of  his 
dying  of  fever  or  consumption,  of  cholera  or  consumption,  and  of 
fever  or  cholera? 

8.  Thirty  per  cent,  of  fishes  are  edible,  and  twenty  per  cent,  are 
freshwater.     Calculate  the  probabilities  of  a  fish  being  edible,  fresh 
water,  edible  and  freshwater,  edible  and  not-freshwater,  freshwater 
and  not-edible,  and  not-edible  and  not-freshwater. 
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APPENDIX. 


A. — CANONS  OR  AXIOMS  OF  THE  SYLLOGISM  ACCORDING 
TO  LOGICIANS. 

§  1.  Lambert's  Canons  for  the  so-called  Imperfect  Figures. — 
In  opposition  to  the  view  that  all  the  figures  except  the  first  are 
imperfect,  because  they  have  no  canons  of  their  own  like  the 
4  Dictum  de  Omni  et  Nullo '  for  the  first  or  perfect  figure,  and  that, 
therefore,  syllogisms  in  those  figures  must  be  reduced  to  the 
first,  Lambert  (in  his  Neues  Organon,  Leipzig,  1764)  enunciates  a 
distinct  canon  for  each  figure,  and  thus  places  them  all  on  an 
equality.  For  the  first  figure  Lambert  recognizes  the  'dictum 
de  omni  et  nullo 3  as  usual.  For  the  second  figure  he  lays  down 
a  canon  called  *  Dictum  de  Diverso,'  which  is  as  follows  : — "  If 
one  term  be  contained  in,  and  another  excluded  from,  a  third 
term,  they  are  mutually  excluded."  This  dictum  is  as  self-evident 
as  the  c  dictum  de  omni  et  nullo.'  On  applying  it  to  the  sixteen 
possible  combinations  of  premisses  it  will  be  found  that  the 
same  valid  moods  are  obtained  as  on  any  other  method.  It 
holds  good  in  the  moods  Cesar e,  Camestres,  festino,  and  Baroko. 
In  Cesare  the  term  '  C '  (taking  A,  B,  and  C  as  standing  for  the 
major,  middle,  and  minor  terms  respectively)  is  included  in  'BJ 
in  the  minor  premiss,  and  in  the  major  premiss  the  term  'AJ  is 
excluded  from  'B';  therefore,  according  to  the  'dictum  de 
diverse,3  '  C;  and  'A'  are  excluded  from  each  other,  that  is,  the 
conclusion  is  '  No  C  is  A.'  In  Baroko  the  term  '  A;  is  included 
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in  *  B '  in  the  major  premiss,  and  the  term  '  some  C '  is  excluded 
from  '  B '  in  the  minor  premiss  ;  therefore,  according  to  the 
same  dictum,  *  Some  C '  and  '  A '  are  excluded  from  each  other, 
that  is,  the  conclusion  is  '  Some  C  is  not  A.'  The  '  dictum  de 
diverse '  is  similarly  applicable  to  Camestres  and  Festino,  and  thus 
distinguishes  the  valid  from  the  invalid  moods  in  the  second 
figure. 

For  the  third  figure  Lambert  enunciates  the  following  canon, 
which  is  called  ' Dictum  de  Exemplo': — "Two  terms  which 
contain  a  common  part,  partly  agree,  or  if  one  term  contains 
a  part  which  the  other  does  not,  they  partly  differ."  This  is  also 
self-evident,  and  may  be  easily  applied  to  syllogisms  in  the 
third  figure.  In  the  valid  mood  Darapti  of  this  figure  *  B '  is  a 
part  of  'A'  in  the  major  premiss,  and  also  a  part  of  'C'  in  the 
minor  premiss,  that  is,  '  A '  and  '  C '  have  a  common  part  '  B ' ; 
therefore  they  partly  agree,  that  is,  'Some  C  is  A,'  according 
to  the  first  part  of  the  'dictum  de  exemplo.3  In  the  mood 
Felapton  of  the  same  figure  the  term  '  C '  contains  '  B '  in  the 
minor  premiss,  while  '  B '  is  not  contained  in  '  A,'  according  to 
the  major  premiss ;  therefore  'C'  and  'A'  partly  differ,  that  is, 
'  Some  C  is  not  A,'  according  to  the  second  part  of  the  same 
dictum.  The  first  part  of  the  '  dictum  de  exemplo '  is  similarly 
applicable  to  the  other  affirmative  moods,  and  the  second  part 
to  the  other  negative  moods  ;  and  thus  it  distinguishes  the  valid 
from  the  invalid  moods  in  the  third  figure. 

For  the  fourth  figure  Lambert  gives  a  canon  called  'Dictum 
de  Reciprocal  which  is  stated  as  follows1 : — "  If  no  M  is  B,  no  B 
is  this  or  that  M  ;  if  C  is  or  is  not  this  or  that  B,  there  are  B's 
which  are  or  are  not  C."  But  it  may  be  more  clearly  stated 
thus :  If  a  term  be  included  in  a  second  term  which  is  excluded 
from  a  third,  then  the  third  is  excluded  from  the  first;  if  a 
term  be  included  in  (or  excluded  from)  a  second  term  which  is 
included  in  a  third,  then  a  part  of  the  third  is  included  in  (or 

1  Vide  Hansel's  Aldrich  (1849),  p.  80;  Hamilton's  Lectures,  Vol.  iv. 
p.  441 ;  and  Ueberweg's  Logic,  p.  372. 
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excluded  from)  the  first.  The  first  part  is  applicable  to  the 
mood  Camenes,  while  the  second  part  is  applicable  to  the  moods 
Bramantip,  Dimaris,  Fesapo,  and  Fresison  in  the  fourth  figure. 
Both  parts  of  the  dictum  are  self-evident,  and  require  no  expla 
nation. 

Lambert  not  only  abolishes  Eeduction,  and  gives  a  canon 
for  each  of  the  so-called  imperfect  figures,  but  he  also  establishes 
their  independence  of  the  first  figure  and  their  equality  with  it, 
by  showing  that  each  figure  is  by  its  nature  especially  adapted 
for  a  particular  kind  of  argument,  and  that  we  naturally  think 
and  express  our  thoughts  in  certain  cases  in  one  figure  rather 
than  in  another.  "For  example,  the  proposition,  Some  stones 
attract  iron,  everyone  will  admit,  because  The  magnet  is  a  stone 
and  attracts  iron.  This  syllogism  is  in  the  third  figure.  In  the 
first,  by  conversion  of  one  of  its  premisses,  it  would  run  thus  : — 

(A)  All  magnets  attract  iron  ...  (major  premiss), 
(I)  Some  stones  are  magnets  ...  (minor  premiss) ; 
(I)  .*.  Some  stones  attract  iron  ...  (conclusion). 

"  Here  we  are  unaccustomed  to  the  minor  proposition,  while 
it  appears  as  if  we  must  have  all  stones  under  review,  in 
order  to  pick  out  magnets  from  among  them.  On  the  other 
hand,  that  the  magnet  is  a  stone  is  a  proposition  which  far  more 
naturally  suggests  itself,  and  demands  no  consideration.  In 
like  manner: — A  circle  is  no  square; — -for  the  circle  is  round, — 
the  square  not.  This  proof  (in  the  second  figure)  is  as  follows, 
when  cast  in  the  first : — 

What  is  not  round  is  no  circle, 
A  square  is  not  round, 
Consequently,  &c. 

"Here  the  major  proposition  is  converted  by  means  of  a 
terminus  injinitus  (i.e.  contraposed),  and  its  truth  is  manifested 
to  us  only  through  the  consciousness  that  all  circles  are  round. 
For,  independently  of  this  proposition,  should  we  not  hesitate, — 
there  being  innumerable  things  which  are  not  round, — whether 
the  circle  were  one  of  those  which  belonged  to  this  category? 
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We  think  not ;  because  we  are  aware.  It  is  thus  apparent  that  we 
use  every  syllogistic  figure  there,  where  the  propositions,  as  each 
figure  requires  them,  are  more  familiar  and  more  current.  The 
difference  of  the  figures  rests,  therefore,  not  only  on  their  form, 
but  extends  itself,  by  relation  to  their  employment,  also  to 
things  themselves,  so  that  we  use  each  figure  where  its  use  is 
more  natural:  The  First  for  finding  out  or  proving  the  Attributes 
of  a  thing ;  the  Second  for  finding  out  or  proving  the  Difference 
of  things ;  the  Third  for  finding  out  and  proving  Examples  and 
Exceptions  ;  the  Fourth  for  finding  out  and  excluding  Species  of 
a  Genus1." 

Mill  has  the  following  lines  on  Lambert  and  his  work :  "A 
German  philosopher,  Lambert,  whose  Neues  Organon  (published 
in  the  year  1764)  contains  among  other  things  one  of  the  most 
elaborate  and  complete  expositions  which  have  ever  been  made  of 
the  syllogistic  doctrine,  has  expressly  examined  which  sorts  of 
arguments  fall  most  naturally  and  suitably  into  each  of  the  four 
figures ;  and  his  investigation  is  characterized  by  great  ingenuity 
and  clearness  of  thought.  His  conclusions  are :  *  The  first  figure 
is  suited  to  the  discovery  or  proof  of  the  properties  of  a  thing ; 
the  second  to  the  discovery  and  proof  of  the  distinction  between 
things ;  the  third  to  the  discovery  or  proof  of  instances  and  excep 
tions;  the  fourth  to  the  discovery  or  exclusion  of  the  different 
species  of  a  genus.'  The  reference  of  syllogism  in  the  last  three 
figures  to  the  '  dictum  de  omni  et  nullo '  is,  in  Lambert's  opinion, 
strained  and  unnatural ;  to  each  of  the  three  belongs,  according 
to  him,  a  separate  axiom,  co-ordinate  and  of  equal  authority,  with 
that  dictum,  and  to  which  he  gives  the  names  of  'dictum  de 
diverse '  for  the  2nd  figure,  '  dictum  de  exemplo '  for  the  3rd,  and 

*  dictum  de  reciproco '  for  the  4th Mr  Bailey 

(Theory  of  Reasoning,  2nd  edition,  pp.  70 — 74)  takes  a  similar 
view  of  the  subject2."  A  similar  view  is  also  taken  by  Arch 
bishop  Thomson  and  by  Dr  Martineau. 

1  Hamilton's  Lectures,  Vol.  iv.  p.  439. 

2  Mill's  Logic,  Vol.  i.  pp.  194—5. 
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§  2.  Thomsons  Canons. — Thomson  regards  the  following  law 
as  the  general  canon  upon  which  all  mediate  inference  depends : — 
"  The  agreement  or  disagreement  of  one  conception  with  another 
is  ascertained  by  a  third  conception,  inasmuch  as  this  wholly  or 
by  the  same  part  agrees  with  both,  or  with  only  one,  of  the  con 
ceptions  to  be  compared1." 

For  the  first  figure  he  modifies  it  thus  : — "  The  agreement  or 
disagreement  of  a  subject  and  predicate  is  ascertained  by  a  third 
conception,  predicate  to  the  former  and  subject  to  the  latter; 
inasmuch  as  this  wholly  or  by  the  same  part  agrees  with  both,  or 
with  one  only,  of  the  conceptions  to  be  compared2." 

For  the  second  figure  he  modifies  it  thus : — "  The  agreement 
of  two  conceptions  is  ascertained  by  a  third  conception,  which 
stands  as  predicate  to  both ;  inasmuch  as  this  wholly  or  by  the 
same  part  agrees  with  both,  or  with  one  only,  of  the  conceptions 
to  be  compared2." 

For  the  third  figure  he  modifies  it  thus : — "  The  agreement  of 
two  conceptions  is  ascertained  by  a  third  conception,  which 
stands  as  subject  to  both;  inasmuch  as  this  wholly  or  by  the 
same  part  agrees  with  both,  or  with  one  only,  of  the  conceptions 
to  be  compared2." 

Thomson  recognizes  only  three  figures,  and  dismisses  the 
fourth,  on  the  ground  that,  in  the  conclusion  in  that  figure,  what 
was  the  predicate  in  a  premiss  becomes  the  subject,  and  what 
was  the  leading  subject  in  a  premiss  becomes  the  predicate. 
This,  he  says,  is  not  the  natural  order,  but  that  order  wholly 
inverted.  The  natural  order  is  seen  in  the  first,  somewhat 
distorted  in  the  second  and  third,  and  wholly  inverted  in  the 
fourth,  against  which  the  mind  rebels3.  These  special  canons, 
as  well  as  the  general  law,  ^  are  quite  self-evident,  and  do  not 
require  any  explanation.  They  are  directly  applicable  to  the 
syllogism  in  each  figure,  and  make  Reduction  unnecessary  and 
superfluous. 

1  Thomson's  Laws  of  Thought  (1864),  p.  163. 

2  Ibid.  p.  175.  3  Ibid.  pp.  177—8. 
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§  3.  Whatcly's  Canons. — TVhately  regards  the  'dictum  de 
omni  et  nullo '  as  the  ultimately  supreme  Rule  or  Maxim  of  all 
reasoning ;  but  as  this  is  not  directly  applicable  to  all  syllogisms, 
he  gives  the  following  two  canons  for  all  pure  categorical  syl 
logisms: — (1)  "If  two  terms  agree  with  one  and  the  same  third, 
they  agree  with  each  other;  (2)  if  one  term  agrees  and  another 
disagrees  with  one  and  the  same  third,  these  two  disagree  with 
each  other1."  The  first  is  for  affirmative  conclusions,  and  the 
second  for  negative.  "  On  these  two  canons  are  built  the  syl 
logistic  rules  or  cautions  which  are  to  be  observed  with  respect 
to  syllogisms,  for  the  purpose  of  ascertaining  whether  those 
Canons  have  been  strictly  observed  or  not2."  By  these  rules 
Whately  determines  the  valid  syllogisms  in  each  figure,  and  then 
further  confirms  those  in  the  2nd,  3rd,  and  4th  figures  by  Reduc 
tion  to  the  1st,  to  which  the  'dictum  de  omni  et  nullo'  is  directly 
applicable. 

§  4.  Hamilton's  Canons. — Hamilton  divides  all  categorical 
syllogisms  into  Deductive  and  Inductive.  The  former  are  divided 
again  into  Intensive  or  Extensive  according  as  the  reasoning  is 
in  the  quantity  of  comprehension  or  of  extension.  All  extensive 
syllogisms  are  regulated  by  the  canon  "What  belongs  to  the* 
genus  belongs  to  the  species  and  individual ;  what  is  repugnant 
to  the  genus  is  repugnant  to  the  species  and  individual,  or  more 
briefly,  what  pertains  to  the  higher  class  pertains  also  to  the 
lower3." 

He  then  gives  the  following  three  proximate  rules  by  which  a 
regularly  and  fully  expressed  extensive  categorical  syllogism  is 
governed: — (1)  "It  must  have  three  and  only  three  terms  con 
stituting  three  and  only  three  propositions ;  (2)  of  the  premisses, 
the  sumption  or  major  premiss  must  in  quantity  be  definite,  that 
is,  universal,  and  the  subsumption  or  minor  premiss  in  quantity 
affirmative  ;  (3)  the  conclusion  must  correspond  in  quantity  with 
the  subsumption,  and  in  quality  with  the  sumption4." 

1  Whately's  Elements,  9th  edn.,  p.  54.  2  Ibid.  p.  54. 

3  Hamilton's  Lectures,  Vol.  in.  p.  303.  4  Ibid.  p.  305. 
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According  to  Hamilton  syllogisms  in  the  first  figure  only  are 
fully  and  regularly  expressed,  while  all  syllogisms  in  the  2nd,  3rd, 
and  4th  figures  are  irregularly  and  imperfectly  expressed.  To 
the  former  the  three  rules  are,  therefore,  directly  applicable, 
while  the  latter  must  be  regularly  and  fully  expressed,  or,  in 
other  words,  reduced  to  the  first  figure,  before  the  rules  will  be 
applicable  to  them.  He,  however,  gives  special  rules  for  the  2nd, 
3rd,  and  4th  figures.  These  rules  are  the  same  as  those  we  have 
given  in  Part  III.  ch.  in. 

All  intensive  syllogisms  are  regulated  by  the  canon  "What 
belongs  to  the  predicate  belongs  also  to  the  subject;  what  is 
repugnant  to  the  predicate  is  repugnant  to  the  subject1." 

In  his  later  writings  Hamilton  adopts  the  doctrine  of  the 
quantification  of  the  predicate,  abolishes  the  fourth  figure,  divides 
the  categorical  syllogisms  into  (1)  unfigured  and  (2)  figured,  and 
gives  the  following  canons : — 

I.  "  For  the  unfigured  syllogism,  or  that  in  which  the  terms 
compared  do  not  stand  to  each  other  in  the  reciprocal  relation  of 
subject  and  predicate,  being  in  the  same  proposition,  either  both 
subjects  or  (possibly)  both  predicates,  the  canon  is :  In  so  far  as 
two  notions  (notions  proper,  or  individuals),  either  both  agree,  or 
one  agreeing,  the  other  does  not,  with  a  common  third  notion ; 
in  so  far,  these  two  notions  do  or  do  not  agree  with  each  other." 

II.  "  For  the  figured  syllogism,  in  which  the  terms  compared 
are  severally  subject  and  predicate,  consequently  in  reference  to 
each  other,  containing  and  contained  in  the  counter  wholes  of 
Intension  and  Extension,  the  canon  is :  What  worse  relation  of 
subject  and  predicate  subsists  between  either  of  two  terms  and  a 
common  third  term,  with  which  one,  at  least,  is  positively  related, 
that  relation  subsists  between  the  two  terms  themselves2." 

Hamilton  then  gives  a  canon  for  each  of  the  three  figures. 
As  examples  of  the  unfigured  syllogism  he  gives  the  following : — 

1  Hamilton's  Lectures,  p.  303. 

2  Ibid.  Vol.  iv.  p.  357,  and  Discussions,  pp.  653—5. 
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1.  All  C  and  some  B  are  convertible, 
All  B  and  all  A  are  convertible  ; 

.•.  All  C  and  some  A  are  convertible. 

2.  A  and  B  are  equal, 
B  and  C  are  equal ; 

.-.  A  and  C  are  equal. 

§  5.  Martineau' s  Canons1. — In  the  chapter  on  the  Theory  of 
Predication  we  have  seen  that  Dr  Martineau  holds,  for  a  certain 
class  of  propositions,  the  view,  according  to  which  the  meaning 
of  a  proposition  is  that  the  attribute  connoted  by  the  predicate 
belongs  to  the  substance  or  substances  denoted  by  the  subject. 
Consistently  with  this  view,  Dr  Martineau  would  give  the  follow 
ing  axioms  for  the  first  three  figures. 

For  the  first  figure,  in  its  affirmative  relations,  the  dictum 
would,  according  to  him,  appear  in  some  such  form  as  this : — 
"  Where  the  same  nature  both  has  an  attribute  and  is  one,  the 
attribute  it  has  belongs  to  the  substance  in  which  it  is."  Thus 
in  the  mood  Barbara  the  same  nature  B  has  an  attribute  A  in 
the  major  premiss,  and  is  itself  one  in  the  minor  premiss,  being 
its  predicate ;  therefore  the  attribute  A  which  B  has,  belongs  to 
the  substance  C  in  which  it  (B)  is,  i.e.  'All  C  is  A.' 

For  the  second  figure  the  dictum  would  be  as  follows : — "  If 
the  attribute  be  present  with  one  nature  and  absent  from  another, 
neither  of  these  can  be  the  attribute  of  the  other." 

For  the  third  figure  it  would  be  as  follows: — "Where  two 
attributes  are  co-present  in  the  same  sphere,  each  is  an  attribute 
of  some  thing  having  the  other." 

The  true  meaning,  according  to  Dr  Martineau,  of  the  syl 
logism  "All  birds  are  warm-blooded,  all  swallows  are  birds, 
therefore  all  swallows  are  warm-blooded,"  is  that  in  the  major 
premiss  the  subject  (birds)  is  wanted  in  its  denotation,  in  the 
minor  the  same  word  '  birds '  is  wanted  in  its  connotation,  and  in 
the  conclusion  the  subject  'swallows'  is  wanted  in  its  denotation 
and  the  predicate  '  warm-blooded '  in  its  connotation. 

1  Essays,  Vol.  n.,  'Theory  of  Seasoning,'  p.  352. 
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§  6.  Mitt s  Canons. — Mill  gives  the  following  two  canons  or 
fundamental  principles  of  Syllogism  or  Eatiocination : — 

(1)  "A  thing  which  co-exists  with  another  thing,   which 
other  co-exists  with  a  third  thing,  also  co-exists  with  that  third 
thing1." 

(2)  "  A  thing  which  co-exists  with  another  thing,  with  which 
other  a  third  thing  does  not  co-exist,  is  not  co-existent  with  that 
third  thing2." 

"  The  co-existence  meant  is,"  says  Mill,  "  that  of  being  jointly 
attributes  of  the  same  subject.  The  attribute  of  being  born 
without  teeth,  and  the  attribute  of  having  thirty  teeth  in  mature 
age,  are,  in  this  sense,  co-existent,  both  being  attributes  of  man, 
though  ex  vi  termini  never  of  the  same  man  at  the  same  time3." 

The  first  is  the  principle  of  affirmative  syllogisms,  and  the 
second  of  negative  syllogisms.  Mill  thus  analyses  an  affirmative 
syllogism  : — "All  men  are  mortal,  all  kings  are  men;  /.  all  kings 
are  mortal.  The  minor  premiss  asserts  that  the  attributes 
denoted  by  kingship  only  exist  in  conjunction  with  those  signi 
fied  by  the  word  man.  The  major  asserts  that  the  last-mentioned 
attributes  are  never  found  without  the  attribute  of  mortality. 
The  conclusion  is,  that  wherever  the  attributes  of  kingship  are 
found,  that  of  mortality  is  found  also4." 

"If  the  major  premiss,"  continues  Mill,  "were  negative,  as 
*  No  men  are  omnipotent,'  it  would  assert  not  that  the  attributes 
connoted  by  '  man '  never  exist  without,  but  that  they  never  exist 
with  those  connoted  by  '  omnipotent ' :  from  which,  together  with 
the  minor  premiss,  it  is  concluded,  that  the  same  incompatibility 
exists  between  the  attribute  omnipotence  and  those  constituting 
a  king4."  That  is,  the  analysis  of  a  negative  syllogism,  when 
fully  stated,  would  be  as  follows : — No  men  are  omnipotent,  all 
kings  are  men;  .*.  no  kings  are  omnipotent.  The  minor  premiss 
asserts  that  the  attributes  of  kingship  exist  only  in  conjunction 
with  those  signified  by  'man.'  The  major  asserts  that  the  last- 

i  Mill's  Logic,  Vol.  I.  p.  203.          2  Ibid,  p.  204.        3  Ibid.  p.  205. 
4  Ibid.  p.  203. 
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named  attributes  never  exist  with  those  connoted  by  { omnipo 
tent.'  The  conclusion  is,  that  the  attributes  of  kingship  never 
exist  with  those  connoted  by  '  omnipotent/  or  that  wherever  the 
former  are  found,  the  latter  are  not  found. 

For  practical  purposes,  Mill  gives  the  two  canons  quoted 
above  in  a  different  form  founded  upon  the  practical  mode  of 
expressing  the  meaning  of  a  proposition.  The  real  meaning  of  a 
proposition  like  'All  men  are  mortal'  is  that  the  attribute  con 
noted  by  'man5  exists  only  in  conjunction  with  the  attribute 
connoted  by  'mortal';  that  wherever  humanity  is  found,  mor 
tality  is  also  found, — that  is,  the  presence  of  the  attribute 
'  humanity '  is  a  sign  or  mark  of  the  presence  of  the.  attribute 
'mortality.'  Hence  the  meaning  of  an  affirmative  proposition 
may,  for  practical  purposes,  be  taken  to  be  this,  that  '  the  attri 
bute  connoted  by  the  subject  is  a  mark  of  the  attribute  connoted 
by  the  predicate';  and  the  meaning  of  a  negative  proposition, 
that  'the  attribute  connoted  by  the  subject  is  a  mark  of  the 
absence  of  the  attribute  connoted  by  the  predicate.'  For  example, 
the  proposition  '  No  men  are  perfect '  means  that  the  attribute 
'  humanity '  is  a  mark  of  the  absence  of  '  perfection.'  In  accord 
ance  with  this  mode  of  expressing  the  meaning  of  propositions, 
Mill  gives  the  following  two  axioms  or  canons  for  practical 
purposes : — 

(1)  "Whatever  has  any  mark  has,  that  which  it  is  a  mark 
of,"  when  the  minor  premiss  is  a  singular  proposition  with  a 
proper  name  for  its  subject. 

(2)  "Whatever  is  a  mark  of  any  mark  is  a  mark  of  that 
which  this  last  is  a  mark  of,"  when  the  minor  premiss  as  well  as 
the  major  is  universal. 

For  example  : — If  the  attribute  A  is  a  mark  of  the  attribute 
B,  and  if  an  object  has  the  attribute  A,  it  has  also  the  attribute 
B, — that  is,  an  object  that  has  the  mark  (A)  has  that  (B)  of 
which  it  (A)  is  a  mark.  Thus  the  meaning  of  the  first  syllogism, 
given  above,  would  be  as  follows: — The  objects  'kings'  have  the 
mark  '  humanity,'  which  is  a  mark  of  '  mortality,'  therefore  the 
objects  (kings)  have  the  mark  '  mortality ; '  or  taking  the  term 
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'  kings '  also  in  its  connotation,  the  attributes  of  a  king  which  are 
a  mark  of  humanity  which  is  a  mark  of  mortality  are  a  mark  of 
the  last  (mortality).  The  meaning  of  the  second  syllogism  given 
above  would  be  thus  expressed  : — The  attributes  of  a  king,  which 
are  a  mark  of  the  attributes  of  humanity,  which  are  a  mark  of 
the  absence  of  omnipotence,  are  a  mark  of  the  last  (absence  of 
omnipotence). 

On  this  view  the  general  formula  of  a  syllogism  is  as  fol 
lows  : — 

Attribute  B  is  a  mark  of  attribute  A, 

Attribute  C  is  a  mark  of  attribute  B  ; 
. '.  Attribute  C  is  a  mark  of  attribute  A. 

Here  B  corresponds  to  the  middle  term,  and  A  and  C  to  the 
two  extremes,  the  major  and  the  minor  terms.  The  first  state 
ment  must  be  true  in  all  cases,  and  the  second  in  all  or  in  some 
cases,  and  the  conclusion  accordingly  in  all  or  in  some  cases. 

Barbara  and  Darii  are  thus  expressed : 

1.  In  all  cases  B  is  a  mark  of  A, 

In  all  (or  in  some)  cases  C  is  a  mark  of  B ; 
.  •.  In  all  (or  in  some)  cases  C  is  a  mark  of  A. 

Celarent  and  Ferio,  thus : 

2.  In  all  cases  B  is  a  mark  of  the  absence  of  A, 

In  all  cases  (or  in  some  cases)  C  is  a  mark  of  B ; 
.  •.  In  all  cases  (or  in  some  cases)  C  is  a  mark  of  the  absence  of  A. 

Mill  gives  canons  for  the  first  figure  only,  as  the  other  figures 
can  easily  be  reduced  to  that,  and  considers  "  the  two  elementary 
forms  of  the  first  figure  as  the  universal  types  of  all  correct 
ratiocination, — the  one  when  the  conclusion  to  be  proved  is 
affirmative,  and  the  other  when  it  is  negative,  even  though 
certain  arguments  may  have  a  tendency  to  clothe  themselves  in 
the  form  of  the  2nd,  3rd,  and  4th  figures ;  which,  however,  cannot 
possibly  happen  with  the  only  class  of  arguments  which  are  of 
first-rate  importance,  those  in  which  the  conclusion  is  an  univer 
sal  affirmative,  such  conclusions  being  susceptible  of  proof  in  the 
first  figure  alone." 
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B. — THE  DILEMMA  ACCORDING  TO  LOGICIANS. 

Wkately1  defines  the  true  Dilemma  as  "a  conditional  syl 
logism  with  several  antecedents  in  the  major  and  a  disjunctive 
minor." 

Mansel2  defines  the  Dilemma  as  "a  syllogism,  having  a  con 
ditional  major  premiss,  with  more  than  one  antecedent  and  a 
disjunctive  minor." 

Both  Whately  and  Mansel  give  the  following  forms : — 

I.  Simple  Constructive — 

If  A  is  B,  C  is  D  ;  and  if  E  is  F,  C  is  D, 
But  either  A  is  B,  or  E  is  F ; 
.-.  C  is  D. 

II.  Complex  Constructive — 

If  A  is  B,  C  is  D  ;  and  if  E  is  F,  G  is  H, 
But  either  A  is  B,  or  E  is  F  ; 
.-.  Either  C  is  D,  or  G  is  H. 

III.  Destructive  (always  complex) — 

If  A  is  B,  C  is  D ;  and  if  E  is  F,  G  is  H, 
But  either  C  is  not  D,  or  G  is  not  H ; 
.•.  Either  A  is  not  B,  or  E  is  not  F. 

Whately  excludes  the  following  forms  among  others  on  the 
ground  that  they  "  hardly  differ  from  simple  conditional  (that  is 
Hypothetical-categorical)  Syllogisms" : — 

(1)  If  A  is  B,  C  is  D,  E  is  F,  and  G  is  H, 

But  neither  C  is  D,  nor  E  is  F,  nor  G  is  H, 
.•.  A  is  not  B. 

(2)  If  A  is  B,  C  is  D, 
If  A  is  E,  G  is  H, 

But  neither  C  is  D,  nor  G  is  H, 
.*.  A  is  neither  B  nor  E. 

1  Elements,  p.  72.  2  Mansel's  Aldrich,  1849,  p.  93. 
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(3)    If  A  is  B,  C  is  D  and  also  E  is  F, 

But  either  C  is  not  D,  or  E  is  not  F, 
.*.  A  is  not  B. 

"The  Dilemma  is  sometimes  exhibited,"  says  Mansel,  "in 
another  form  as  a  conditional  syllogism  in  which  the  consequent 
of  the  major  premiss  is  disjunctive,  and  the  whole  denied  in  the 
minor, — e.g.  *  If  A  is  B,  either  C  is  D,  or  E  is  F,  or  G  is  H;  but 
neither  C  is  D,  nor  E  is  F,  nor  G  is  H ;  therefore  A  is  not  B.' 
This  form  is  given  by  Wallis1  as  well  as  by  Wolf  and  Kant. 
But  it  is  a  perversion  of  the  Dilemma  proper,  and  introduces  no 
distinction  whatever,  being  merely  a  common  disjunctive  syl 
logism,  as  is  shown  by  Wallis  himself." 

Professor  Fowler*  defines  the  Dilemma  as  "a  complex  syl 
logism  of  which  one  premiss  is  a  conjunctive  (hypothetical),  and 
the  other  a  disjunctive  proposition."  He  follows  in  the  main 
Mansel  and  Whately,  differing  from  them  only  in  one  point, 
namely,  that  the  antecedent  of  the  conjunctive  premiss  may  be 
single  as  well  as  double.  Thus : — 

If  A  is  B,  C  is  D  and  E  is  F, 

But  either  C  is  not  D,  or  E  is  not  F ; 
.*.  A  is  not  B. 

Here  the  antecedent  is  single. 

Three  other  forms  given  by  Professor  Fowler  are  the  same  as 
those  given  by  Mansel  and  Whately. 

Professor  Jevons  follows  Whately  and  Mansel,  and  adopts  all 
their  forms. 

Thomson3  defines  the  Dilemma  as  "  a  syllogism  with  a  con 
ditional  premiss,  in  which  either  the  antecedent  or  consequent  is 
disjunctive."     He  gives  the  following  forms  of  it : 
(1)     If  A  is  B  or  E  is  F,  then  C  is  D, 

But  either  A  is  B  or  E  is  F ; 
.-.  C  is  D. 

1  Wallis's  Lib.,  in.  cap.  19. 

2  Deductive  Logic,  6th  ed.,  pp.  116—119. 

3  Thomson's  Laws  of  Thought,  pp.  203—5. 
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(2)  If  A  is  B,  then  C  is  D  or  E  is  F, 
But  neither  C  is  D  nor  E  is  F ; 

.•.  A  is  not  B. 

(3)  If  some  A  is  B,  either  the  M  that  are  A,  or  the  N  that  are 

A,  are  B, 

But  neither  the  M  that  are  A,  nor  the  N  that  are  A,  are  B ; 
.•.  A  is  not  B. 

Hamilton^-. — "If  the  sumption  (i.e.  the  major  premiss)  of  a 
syllogism  be  at  once  hypothetical  and  disjunctive,  and  if  in  the 
subsumption  (minor  premiss)  the  whole  disjunction,  as  a  conse 
quent,  be  sublated  (i.  e.  denied),  in  order  to  sublate  the  antece 
dent  in  the  conclusion ;  such  a  reasoning  is  called  an  Hypotketico- 
disjunctive  syllogism,  or  a  Dilemma.  The  form  of  this  syllogism 
is  the  following : — 

"  If  A  exist,  then  either  B  or  C  exists  ; 

But  neither  B  nor  C  exists  ; 
/.  A  does  not  exist." 

"  In  the  sifting  of  a  proposed  dilemma,  the  following  points 
should  be  carefully  examined: — (1)  Whether  a  veritable  conse 
quence  subsists  between  the  antecedent  and  consequent  of  the 
sumption;  (2)  whether  the  opposition  in  the  consequent  is 
thorough-going  and  valid;  and  (3)  whether  in  the  subsumption 
the  disjunctive  members  are  legitimately  sublated.  For  the 
example  of  a  dilemma  which  violates  these  conditions,  take  the 
following : — 

If  virtue  were  a  habit  worth  acquiring,  it  must  insure  either  power, 
or  wealth,  or  honour  or  pleasure ; 
But  virtue  insures  none  of  these ; 
Therefore,  virtue  is  not  a  habit  worth  attaining. 

Here:— (1)  The  inference  in  general  is  invalid;  for  a  thing 
may  be  worth  acquiring  though  it  does  not  secure  any  of  those 
advantages  enumerated.  (2)  The  disjunction  is  incomplete;  for 
there  are  other  goods  which  virtue  insures,  though  it  may  not 

1  Hamilton's  Lectures,  Vol.  in.  p.  350. 
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insure  those  here  opposed.  (3)  The  subsumption  is  also  vicious ; 
for  virtue  has  frequently  obtained  for  its  possessors  the  very 
advantages  here  denied.*— Hamilton,  Vol.  III.  pp.  352—3. 


C. —   NOTE  ON  MIXED  SYLLOGISMS  REGARDED  BY  SOME 
LOGICIANS  AS  IMMEDIATE  INFERENCES. 

Hamilton  in  his  later  writings  regards  Mixed  Syllogisms  (the 
Hypothetical  and  Disjunctive  Syllogisms,  &c.,  of  Logicians)  as 
Immediate  Inferences. 

He  says : — "  It  has  been  a  matter  of  dispute  among  logicians, 
whether  the  class  which  I  call  explicative  (viz.  the  Hypothetical 
and  Disjunctive  Syllogisms)  be  of  Mediate  or  Immediate  Infer 
ence.  The  immense  majority  hold  them  to  be  mediate;  a  small 
minority,  of  which  I  recollect  only  the  names  of  Kant  [Fisher, 
Weiss,  Bouterwek,  Herbart],  hold  them  to  be  immediate.  The 
dispute  is  solved  by  a  distinction.  Categorical  inference  is 
mediate,  the  medium  of  conclusion  being  a  term;  the  Hypotheti 
cal  and  Disjunctive  Syllogisms  are  mediate,  the  medium  of  con 
clusion  being  a  proposition, — that  which  I  call  the  Explication. 
So  far  they  both  agree  in  being  mediate,  but  they  differ  in  four 
points.  The  first,  that  the  medium  of  the  Comparative  syllogism 
is  a  term;  of  the  Explicative,  a  proposition.  The  second,  that 
the  medium  of  the  Comparative  is  one ;  of  the  Explicative,  more 
than  one.  The  third,  that  in  the  Comparative  the  medium  is 
always  the  same;  in  the  Explicative,  it  varies  according  to  the 
various  conclusion.  The  fourth,  that  in  the  Comparative  the 
medium  never  enters  the  conclusion ;  whereas,  in  the  Explicative, 
the  same  proposition  is  reciprocally  medium  or  conclusion1/'' 

Again,  (1)  "  They  (Hypothetical  and  Disjunctive  Syllogisms) 
are  not  composite  by  contrast  to  the  regular  syllogism,  but  more 
simple;  (2)  if  inferences  at  all,  they  are  immediate  and  not 

1  Lectures,  Vol.  iv.  p.  378. 
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mediate ;  (3)  but  they  are  not  argumentations  but  preparations 
(explications)  for  argumentation1." 

Hamilton  gives  the  following  examples  among  others : — 

"A. — CONJUNCTIVE  HYPOTHETICALS. 
1.    If  A  be  D,  AisC;  .-.  j  f '  beinf  ?' 


A,  not  being  C,  is  not  D. 

T«  T»  L    *   -n  •  (  B,  being  A,  is  not  non-A. 

2.    If  B  be  A,  B  is  not  non-A ;   .-.  {  _ ',    . 


B,  being  non-A,  is  not  A. 

o      -re  T>  i  AT.-  (  B,  not  being  A,  is  non-A. 

3.    If  B  be  not  A,  B  is  non-A ;.'.}_,.          '    .    . 


B,  being  non-A,  is  not  A. 

T,  ^  ,  (  E,  not  being  D,  is  not  C. 

4.    If  E  be  not  D,  E  is  not  C  ;.•.)',.       _   .    ' 

|  E,  being  C,  is  D. 

B. — DISJUNCTIVE  HYPOTHETICALS. 

B,  being  A,  is  not  non-A. 


If  B  be  either  A  or  non-A ; 

(  B,  being  non-A,  is  not  A. 

*If  means  suppose  that,  in  case  that,  on  the  supposition,  hypo 
thesis,  under  the  condition,  under  the  thought  that,  it  being  supposed 
possible;  .'.  &c.,  means  then,  therefore,  in  that  case,  &c.  &c. 
actually  either2." 

Following  Hamilton  and  others,  Professor  Bain  treats  of 
Hypothetical  and  Disjunctive  Syllogisms  under  the  head  of 
Immediate  Inferences,  and  exhibits  them  as  follows : — 

"In  the  Conditional  Proposition — If  A  is  B,  C  is  D,  the 
equivalent  is,  A  being  assumed  to  be  B,  it  follows  that  C  is  D. 
There  is  no  inference  in  this  case.  Accepting  'A  is  B,'  we  accept 
*  C  is  D ' ;  this  is  another  expression  for  the  same  fact."  .  .  . 
"A  second  form  of  so-called  conditional  inference  is,  that  the 
denial  of  the  consequent  is  the  denial  of  the  antecedent ;  '  C  is 
not  D,  therefore  A  is  not  B.'  If  the  weather  is  fine,  we  go  to  the 
country ;  '  we  are  not  going  to  the  country,  therefore,  the  weather 
is  not  fine.'  This  is  still  mere  formal  equivalence.  It  is  implied 
in  what  has  already  been  stated.  It  is  not  a  distinct  fact  but 
the  same  fact,  in  obverse3." 

1  Lectures,  Vol.  iv.  p.  383.  2  Ibid.  pp.  390—91. 

3  Bain's  Deduction,  2nd  ed.,  p.  117. 

B.  19 
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"The  Disjunctive  Proposition  may  appear  in  the  following 
forms : — 

"  I.     A  is  either  B  or  C. 
II.    Either  B  or  C  exists. 
HI.    Either  A  is  B,  or  C  is  D. 

" '  He  is  either  a  fool  or  a  rogue,'  means  c  If  not  a  fool,  he  is  a 
rogue,  and  if  not  a  rogue,  he  is  a  fool.'  Otherwise,  '  Not  being  a 
fool,  he  is  a  rogue,'  and  *  not  being  a  rogue,  he  is  a  fool.'  These 
are  all  equivalent  forms ;  and  the  supposed  reasoning  consists 
merely  in  electing  one  alternative,  according  to  the  facts  of  the 
case.  The  datum  being,  '  he  is  not  a  fool,'  we  use  the  alternative 
'he  is  a  rogue,'  and  so  on1." 

"The  Dilemma  combines  a  conditional  and  a  disjunctive 
proposition.  If  the  antecedent  of  a  conditional  is  made  disjunc 
tive,  there  emerges  what  Whately  calls  a  simple  Constructive 
Dilemma.  Jf  either  A  or  B  is,  C  is;  now,  either  A  or  B  is; 
therefore  C  is."  "The  consequent  being  made  disjunctive,  gives 
the  more  usual  type : — If  A  is,  either  B  or  C  is.  If  the  barometer 
falls,  there  will  be  either  wind  or  rain.  Various  suppositions 
may  be  made,  bringing  out  the  possible  alternatives.  Thus : — 

(1)  A  is ;  then,  B  or  C  is. 

(2)  C  is  not ;  then,  if  A  is,  B  is. 

(3)  C  is ;  then,  if  A  is,  B  is  not. 

(4)  B  is ;  then,  if  A  is,  C  is  not. 

(5)  B  is  not ;  then,  if  A  is,  C  is. 

(6)  B  is  not  and  C  is  not ;  then,  A  is  not. 

" This  last  (6)  is  the  true  dilemma  which  is  Destructive" 

"Another  form  of  simple  dilemma  is : — If  B  is,  A  is ;  and  if  C 
is,  A  is.  Now,  either  B  or  C  is.  Whence  A  is2." 

That  Mixed  Syllogisms  are  mediate  inferences  and  not  imme 
diate,  will  be  evident  from  the  following  considerations : — 

I.  In  a  mixed  syllogism  there  are  three  propositions^ — namely, 
the  two  premisses  and  the  conclusion, — as  in  a  pure  syllogism. 
The  conclusion  does  not  follow  from  one  premiss  alone  but  from 

1  Bain's  Deduction,  2nd  ed.,  p.  119.  2  Ibid.  p.  121. 
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the  two  taken  together.  In  a  hypothetical-categorical  syllogism, 
for  example,  the  major  premiss  is  a  hypothetical  proposition,  the 
minor  premiss  a  categorical  one,  and  the  conclusion  also  a  cate 
gorical:  "If  A  is,  B  is;  A  is;  therefore  B  is;"  here  the  major 
premiss  expresses  the  dependence,  of  the  existence  of  B  on  the 
existence  of  A,  and  is  not  a  combination  of  two  propositions  as 
erroneously  maintained  by  some  logicians.  The  minor  premiss 
'A  is'  is  a  categorical  proposition,  affirming  that  A  exists.  It  is 
not  the  same  as  the  antecedent  of  the  major  premiss,  which 
expresses  the  mere  idea,  thought,  or  simple  apprehension  of  the 
existence  of  A.  It  is  a  proposition  with  a  subject  and  a  predi 
cate,  while  the  antecedent  of  the  major  premiss  is  merely  a 
many- worded  term.  The  two  can  not  be  regarded  as  identical, 
unless  a  term  and  a  proposition  are  identical.  The  conclusion 
*B  is;  is  likewise  not  the  same  as  the  consequent  of  the  major 
premiss.  It  is  a  categorical  proposition  affirming  that  B  exists, 
while  the  consequent  is  a  many-worded  term,  expressing  the 
mere  idea,  thought,  or  simple  apprehension  of  the  existence 
of  B. 

The  major  premiss  does  not  affirm  that  A  exists  or  that  B 
exists.  Its  antecedent  and  consequent  are  not  two  categorical 
propositions,  but  two  many-worded  terms.  It  expresses  only 
the  relation  of  dependence  of  the  consequent  on  the  antecedent, 
and  says  nothing  as  to  the  real  existence  of  either.  It  lays  down 
the  general  rule  that  wherever  A  is,  B  is, — that  the  existence  of 
B  accompanies  every  case  of  the  existence  of  A.  The  minor 
premiss  *  A  is '  asserts  that  this  is  a  case  of  the  existence  of  A. 
Whence  it  is  inferred  that  there  is  a  case  of  the  existence  of  B, 
accompanying  this  case  of  the  existence  of  A,  or,  in  other  words, 
that '  B  is '  (conclusion). 

The  minor  premiss  may  be  taken  as  a  hypothetical  proposi 
tion,  with  'this  case3  understood  for  its  antecedent;  thus,  "if 
this  case  is,  A  is."  From  this  and  the  original  hypothetical  major 
premiss  follows  the  conclusion,  that  "if  this  case  is,  B  is,"  or,  in 
other  words,  that  'B  is'  (conclusion),  taken  as  a  hypothetical 
proposition  with  *  this  case '  understood  for  its  antecedent. 

19—2 


292         NOTE  ON  MIXED  SYLLOGISMS. 

In  the  destructive  form  "  If  A  is,  B  is ;  B  is  not ;  therefore  A 
is  not,"  the  major  premiss  is  hypothetical,  and  the  minor  premiss 
and  the  conclusion  are  categorical  propositions  as  in  the  construc 
tive  form.  The  differences  between  the  two  forms  are  (1)  that 
the  minor  premiss  and  the  conclusion  are  affirmative  in  the  con 
structive  form,  and  negative  in  the  destructive,  and  (2)  that  the 
minor  premiss  of  the  one  and  the  conclusion  of  the  other  have 
the  same  subject  and  predicate,  but  differ  in  quality.  Thus  (1) 
the  two  affirmative  propositions  'A  is'  and  'B  is'  are  the  minor 
premiss  and  the  conclusion,  respectively,  in  the  constructive 
form,  and  the  two  negative  propositions  'B  is  not'  and  'A  is 
not '  are  the  minor  premiss  and  the  conclusion,  respectively,  in 
the  destructive  form.  (2)  'A  is'  is  the  minor  premiss  in  the 
constructive  form,  and  '  A  is  not '  is  the  conclusion  in  the  destruc 
tive  form;  in  the  former  'B  is'  is  the  conclusion,  and  in  the 
latter  'B  is  not'  is  the  minor  premiss.  The  conclusion  of  the 
one  has  the  same  subject  and  predicate  as  the  minor  premiss  of 
the  other.  From  this  fact  has  probably  arisen  the  mistaken 
notion  that  in  these  syllogisms  '  the  minor  premiss  and  the  con 
clusion  indifferently  change  places  V  Hamilton  says  :  "  The 
fourth,  that  in  the  Comparative  the  medium  never  enters  the 
conclusion;  whereas  in  the  Explicative  (i.e.  hypothetical  syl 
logisms,  &c.)  the  same  proposition  is  reciprocally  medium  or 
conclusion."  Now,  the  proposition  is  not  the  same.  Its  subject 
and  predicate  only  are  the  same,  but  its  quality  is  different. 
The  minor  premiss  of  the  one,  and  the  conclusion  of  the  other, 
can  not  be  regarded  as  the  same,  unless  an  affirmative  and  a 
negative  proposition,  having  the  same  subject  and  predicate,  are 
the  same, — unless  A  and  E,  A  and  O,  E  and  I,  I  and  0,  are 
identical.  With  equal  justice  might  the  conclusion  in  one,  and 
the  minor  premiss  in  the  other,  of  the  two  forms,  namely,  affir- 

1  This  point  is  differently  interpreted  by  Professor  Eobertson 
(Hind  for  1877,  p.  264)  and  Mr  Keynes  (Formal  Logic,  p.  234).  They 
consider  it  to  be  a  blunder,  from  which,  I  think,  Hamilton  is  free,  as 
is  evident  from  the  examples  given  by  him  and  quoted  in  this  book 
on  page  289. 
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mative  and  negative,  of  the  following  categorical  syllogisms,  be 
regarded  as  identical : — 

1.     Affirmative  Categoricals : — 
(1)    All  men  are  mortal,  (2)     All  men  are  mortal, 

All  kings  are  men,  Some  kings  are  men, 

.V  All  kings  are  mortal.  .'.  Some  kings  are  mortal. 

2.     Negative  Categoricals  : — 

(1)     All  men  are  mortal,  (2)     All  men  are  mortal, 

All  kings  are  not  mortal,  No  kings  are  mortal, 

.*.  All  kings  are  not  men.  .'.  No  kings  are  men. 

1.     Corresponding  Constructive  Hypothetical-categoricals : — 

(1)     If    all  kings  are  men,  all    (2)     If  some  kings  are  men,  some 

kings  are  mortal;  kings  are  mortal; 

All  kings  are  men;  Some  kings  are  men; 

.*.  All  kings  are  mortal.  .*.  Some  kings  are  mortal. 

2.     Corresponding  Destructive  Hypothetical-categoricals: — 

(1)    If  all  kings   are  men,  all    (2)     If  some  kings  are  men,  some 

kings  are  mortal;  kings  are  mortal; 

All  kings  are  not  mortal,  No  kings  are  mortal, 

.*.  All  kings  are  not  men.  .*.  No  kings  are  men. 

The  minor  premiss  in  one  and  the  conclusion  in  the  other  of 
the  affirmative  and  negative  Categoricals  have  the  same  subject 
and  predicate,  and  stand  to  each  other  in  the  same  relation  in 
which  the  minor  premiss  in  one  and  the  conclusion  in  the  other 
of  the  constructive  and  destructive  hypothetical-categoricals  stand 
to  each  other.  But  who  would  maintain  that  in  those  categorical 
syllogisms,  "the  minor  and  the  conclusion  indifferently  change 
places,"  or  that  "  the  same  proposition  is  reciprocally  medium  or 
conclusion"? 

II.  In  a  mixed  syllogism  there  are  three  terms  as  in  a  pure 
syllogism.  In  the  example  taken  above,  the  consequent  as  a 
many- worded  term,  is  the  major  term,  the  antecedent  as  a  many- 
worded  term,  is  the  middle  term,  and  *  this  case'  or  *  the  case  in 
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question'  understood^  is  the  minor  term.     This  will  be  evident,  if 
the  mixed  syllogism  is  reduced  to  the  pure  form  : — - 

(i)     Categorical : 

Every  case  of  the  existence  of  A  is  a  case  of  the  existence  of  B ;  the 
case  in  question  (or  this  case)  is  a  case  of  the  existence  of  A:  therefore 
the  case  in  question  (or  this  case)  is  a  case  of  the  existence  of  B. 

Here  the  three  terms  are — (1)  case  of  the  existence  of  B 
(major  term),  (2)  case  of  the  existence  of  A  (middle  term),  and 
(3)  the  case  in  question  or  this  case  (minor  term).  (2)  is  the 
middle  term  to  which  (1)  and  (3),  the  two  extremes,  are  re 
lated  ; — that  is,  a  relation  between  (1)  and  (3)  is  established 
from  a  relation  of  each  of  them  to  a  third  (2)  or  middle  term,  as 
in  the  case  of  a  categorical  syllogism. 

(ii)     Hypothetical : 

If  A  is,  B  is;  if  this  case  is,  A  is :  therefore  if  this  case  is,  B  is. 

This  is  a  pure  hypothetical  syllogism  in  Barbara.  Here  the 
middle  term  is  the  antecedent  in  the  major  premiss,  and  con 
sequent  in  the  minor,  as  it  should  be  in  that  mood. 

From  this  it  is  evident,  that  the  objection  that  a  mixed  syl 
logism  has  no  middle  term,  and  consists  of  two  terms  only,  is 
entirely  unfounded.  It  has  arisen  from  a  misunderstanding  of 
the  true  nature  of  the  hypothetical  major  premiss,  which  has 
been  erroneously  regarded  as  consisting  of  two  propositions 
instead  of  two  many- worded  terms.  It  is  also  evident  that  the 
middle  term  is  not,  as  Hamilton  says,  a  proposition,  but  a  many- 
worded  term. 

III.    If  AisB,  CisD; 
.-.    A  being  B,  C  is  D. 

This  is  the  form  in  which  a  mixed  syllogism  regarded  as  an 
immediate  inference  is  stated  ;  and  it  is  argued  that  the  con 
clusion  follows  immediately  from  the  premiss,  and  tha-t  no 
minor  premiss  is  necessary.  Now,  it  can  be  shown  that  a 
categorical  syllogism  may  likewise  be  stated  in  the  above  form  ; 
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and  should  it,  therefore,  be  regarded  as  an   immediate   infer 
ence  ? 

All  men  are  mortal, 
.-.  All  kings,  being  men,  are  mortal. 

Here  also  the  conclusion  follows  from  the  premiss.  But  it 
is  evident  that  the  conclusion  is  but  a  short  or  abridged  state 
ment  of  two  propositions,  namely,  the  minor  premiss,  *  all  kings 
are  men,'  and  the  conclusion,  'all  kings  are  mortal.'  Some 
logicians  indeed  actually  maintained  that  even  in  the  categorical 
syllogism,  the  minor  premiss  is  unnecessary,  that  the  conclusion 
follows  from  the  major  premiss.  Thus  they  would  regard  cate 
gorical  syllogisms  as  consisting  of  two  propositions  only,  and  con 
sequently  as  immediate  and  not  as  mediate  inferences.  But  we 
have  seen  (pp.  257 — 8)  that  the  conclusion  does  not  follow  from 
the  major  premiss  alone,  nor  from  the  minor  alone,  but  from  the 
major  and  the  minor  taken  jointly.  And  this  is  true  of  mixed 
syllogisms  as  well  as  of  categoricals.  The  conclusion  '  A  being  B, 
C  is  D,'  is  merely  a  short  or  abridged  statement  of  two  pro 
positions,  namely,  the  minor  premiss  'A  is  B,J  and  the  con 
clusion  '  C  is  D.3 

Here  may  be  noticed  an  objection  raised  by  Professor  Bain. 
He  sees  no  real  inference  in  mixed  syllogisms.  By  real  inference 
he  means  a  proposition  that  is  not  contained  in,  or  implied  by, 
the  premiss  or  premisses.  This  objection  is  founded  on  a  mis 
understanding  of  the  true  nature  of  deductive  inference.  It  is 
equally  applicable  to  categorical  syllogisms.  In  these  also  the 
conclusion  is  not  a  real  inference,  but  a  proposition  which  is 
contained  in,  or  implied  by,  the  two  premisses.  Without  dis 
puting  about  words,  it  may  be  said  that  the  inference  is  mediate 
and  real  in  mixed  syllogisms,  if  it  is  mediate  and  real  in  cate 
goricals. 
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D.— *   NOTE  ON  THE  REDUCTION  OF  INDUCTIVE  REASONING 
TO  THE  SYLLOGISTIC  FORM. 

The  fundamental  principles  of  Inductive  Reasoning  (what 
ever  be  their  origin  and  nature)  are  the  two  Laws  of  Causation 
and  Uniformity  of  Nature.  The  first  law  includes  the  two 
propositions — (1)  every  phenomenon  has  a  cause,  and  (2)  the 
cause  of  a  phenomenon  is  the  invariable,  or,  as  Mill  says,  the 
unconditionally  invariable  antecedent  of  the  phenomenon.  The 
second  law  means  that  (3)  the  same  cause  or  antecedent  will, 
under  the  same  circumstances,  produce  the  same  effect.  All 
inductive  reasonings  are  conducted  either  directly  in  accordance 
with  one  or  other  of  these  laws  or  with  laws  that  follow  from 
them.  For  -example,  from  the  second  proposition  of  the  first 
law  follow  such  laws  as  the  following  given  by  Professor  Bain1 : 
(4)  '  whatever  antecedent  can  be  left  out,  without  prejudice  to  the 
effect,  can  be  no  part  of  the  cause ; '  (5)  *  when  an  antecedent 
can  not  be  left  out  without  the  consequent  disappearing,  such 
antecedent  must  be 'the  cause  or  a  part  of  the  cause;3  (6)  'an 
antecedent  and  a  consequent  rising  and  falling  together  in 
numerical  concomitance  are  to  be  held  as  cause  and  effect,'  and 
also  the  following  :  (7)  *  if  two  or  more  instances  of  a  phenome 
non  under  investigation  have  only  one  circumstance  in  common, 
that  circumstance  is  the  cause  (or  effect)  of  the  phenomenon ; ' 
(8)  '  if  an  instance  where  a  phenomenon  occurs,  and  an  instance 
where  it  does  not  occur,  have  every  circumstance  in  common 
except  one,  that  one  occurring  only  in  the  first ;  the  circumstance 
present  in  the  first  and  absent  in  the  second,  is  the  cause,  or  a 
part  of  the  cause,  of  the  given  phenomenon'2. 

1  Bain's  Induction,  2nd  ed.,  pp.  47,  48,  57. 

2  That  the  propositions  marked  (4),  (5),  (6),  (7),  and  (8)  follow 
from  the  proposition  marked  (2)  can  be  shown  as  follows : — 

(4)  is  the  converse  of  the  obverse  of  (2).  Obvert  (2),  and  then 
convert  the  obverse ; — the  cause  of  a  phenomenon  is  not  the  variable 
antecedent  of  the  phenomenon — [E,  obverse  of  (2)].  (4)  That  which 
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Examples  of  Inductive  Eeasoning : — 

(1)     The  antecedents  ABC  produce  the  consequents  a  b  c 
ABD  „  abd 

ADE  „  ade 

A  E  F  „  a  e  f 

.*.  The  antecedent  A  is  the  cause  of  the  phenomenon  a  ac 
cording  to  the  principle — a  derivative  one — marked  (7)  above, 
and  called  the  Canon  of  the  Method  of  Agreement.  This  induc 
tive  reasoning  may  be  easily  reduced  to  a  syllogism  which  has 
for  its  major  premiss  the  canon,  and  for  its  minor  the  data  of  the 
reasoning,  that  is,  the  instances  of  the  phenomenon.  The  syl-  ii 
,/  logism  is  a  hypothetical-categorical  one,  and  is  as  follows  : — 

If  two  or  more  instances  of  a  phenomenon  under  investigation  j  | 
have  only  one  circumstance  in  common,  that  circumstance  is  the 
cause  of  the  phenomenon  (major  premiss). 

The  four  instances  given  of  the  phenomenon  a  under  in 
vestigation  have  only  one  circumstance,  namely,  J,  in  common 
(minor  premiss). 

is  the  variable  antecedent  of  a  phenomenon,  or,  in  other  words,  which 
.'can be  left  out  without  prejudice  to  the  effect,'  is  not  the  cause  of  the 
phenomenon  (E,  converse  of  the  obverse). 

(5)  is  the  converse  of  (2),  which,  being  a  definition,  may  be  con 
verted  simply.     (5)  That  which  is  the  invariable  antecedent  of  a  phe 
nomenon,   or,  in  other  words,  which  'can  not  be  left  out  without 
the  consequent  disappearing,'  is  the  cause  of  the  phenomenon  [A, 
converse  of  (2)]. 

(6)  is  a  mathematical  inference  from  (2).     The  cause  and  the 
effect  increase  or  decrease  together.     A  =  B  .•.  2A  =  2  B,  or  nA=nB. 

(7)  follows  from  (4)  and  (5)  taken  together.    By  (4)  the  circum 
stances  which  are  not  common  to  all  the  instances  of  the  pheno 
menon,  that  is,  which  '  can  be  left  out  without  prejudice  to  the  effect,' 
can   be  no  part  of  the  cause.    By  (5)  the  circumstance  which  is 
common  to  all  the  instances,  that  is,  which  'cannot  be  left  out  with 
out  the  consequent  disappearing,'  is  the  cause  or  a  part  of  the  cause 
of  the  phenomenon. 

(8)  follows  likewise  from  (4)  and  (5)  taken  together. 
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.'.  That  circumstance  A  is  the  cause  of  the  phenomenon  a 
(the  conclusion). 

Or,  the  syllogism  may  be  stated  in  the  form  of  a  categorical 
as  follows : — 

The  invariable  antecedent  of  a  phenomenon  is  the  cause  of 
the  phenomenon  (major  premiss). 

A  is  the  invariable  antecedent  of  the  phenomenon  a  (minor 
premiss). 

.'.  A  is  the  cause  of  the  phenomenon  a  (the  conclusion). 

(2)     The  antecedents  ABC  produce  a  b  c 
BC         „         be, 

.'.  The  antecedent  A  is  the  cause  or  a  part  of  the  cause  of 
the  phenomenon  a  according  to  the  principle — also  a  derivative 
one — marked  (8)  above,  and  called  the  Canon  of  the  Method  of 
Difference.  This  inductive  reasoning  may  be  likewise  reduced  to 
the  syllogistic  form  as  follows  : — 

If  an  instance  where  a  phenomenon  occurs,  and  an  instance 
where  it  does  not  occur,  have  every  circumstance  in  common 
except  one,  that  one  occurring  only  in  the  first ;  the  circum 
stance  present  in  the  first  and  absent  in  the  second  is  the  cause, 
or  a  part  of  the  cause,  of  the  given  phenomenon  (major  premiss). 

An  instance  A  B  C a  be,  where  the  phenomenon  a  occurs, 

and  an  instance  B  C be,  where  it  does  not  occur,  have  every 

circumstance  in  common  except  one,  namely,  A,  that  one  oc 
curring  only  in  the  first  (minor  premiss). 

Therefore,  the  circumstance  A  present  in  the  first  and  absent 
in  the  second  is  the  cause,  or  a  part  of  the  cause,  of  the  given 
phenomenon  a  (conclusion). 

Or,  as  follows  : — 

When  an  antecedent  can  not  be  left  out  without  the  con 
sequent  disappearing,  such  antecedent  must  be  the  cause,  or  a 
part  of  the  cause,  of  the  consequent  (major  premiss). 

The  antecedent  A  can  not  be  left  out  without  the  consequent 
a  disappearing  (minor  premiss). 
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Therefore  the  antecedent.  A  must  be  the  cause,  or  a  part  of 
the  cause,  of  the  consequent  a. 

Similarly,  other  inductive  reasonings  may  be  reduced  to  the 
syllogistic  form. 

Let  us  take  as  a  concrete  example  the  first  one  we  have 
"given  in  the  chapter  on  the  Different  Kinds  of  Reasoning  (page 
123):— 

Air  expands  by  heat, 
"Water  expands  by  heat, 
Mercury  expands  by  heat, 
Copper  expands  by  heat, 

&c.  &c. 
.'.     All  material  bodies  expand  by  heat1. 

Here  the  antecedent  circumstances  are  the  material  bodies 
plus  heat,  and  the  consequents  or  effects  are  the  same  bodies 
plus  the  phenomenon  of  expansion.  All  the  antecedents  agree 
in  the  circumstance  of  being  heated  material  bodies  ;  and,  there 
fore,  according  to  the  Canon  of  the  Method  of  Agreement,  this 
circumstance  is  the  cause  of  the  phenomenon  of  expansion,  that 
is,  in  the  given  instances,  heat  being  the  invariable  antecedent 
of  expansion  is  the.  cause  of  this  phenomenon.  More  accurately, 
the  different  steps  of  the  argument  may  be  stated  as  follows  : — 
(1)  Air  and  other  bodies  expand  by  heat,  the  expansion  of  these 
bodies  is  a  phenomenon;  therefore  it  has  a  cause,  according  to 
the  principle  'every  phenomenon  has  a  cause;'  (2)  the  invariable 
antecedent  of  this  phenomenon  is  the  application  of  heat,  as 
shown  by  the  given  instances ;  therefore,  according  to  the  prin 
ciple,  namely,  'the  invariable  antecedent  of  a  phenomenon  is  the 
cause  of  the  phenomenon,'  the  application  of  heat  to  material 
bodies  is  the  cause  of  the  expansion  in  the  given  instances  ;  and 
(3)  according  to  the  principle,  namely,  'the  same  antecedent  or 
cause  will,  under  'the  same  circumstances,  produce  the  same 
effect,'  it  may  be  inferred  that  the  application  of  heat  to  other 

1  This  proposition  is  not  universally  true.  See  an  exception  on 
page  75.  But  that  does  not  affect  the  line  of  reasoning  adopted  here. 
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material  bodies,  as  well  as  to  the  same  in  future,  will  produce 
expansion  ;  or,  in  other  words,  all  material  bodies  expand  by 
heat.  The  different  steps  may  be  thus  stated  syllogistically : — 

(1)  Every  phenomenon  has  a  cause,  the  expansion  of  air  and 
other  bodies  by  heat  is  a  phenomenon ;  therefore  it  has  a  cause. 

(2)  The  invariable  antecedent  of  a  phenomenon  is  the  cause 
of  the  phenomenon,  the  application  of  heat  is  the  invariable 
antecedent  of  the  phenomenon  of  expansion  in  the  given  in 
stances  ;   therefore  the  application  of  heat  is  the  cause  of  the 
phenomenon  of  expansion  in  the  given  instances. 

(3)  The  same  antecedent  or  cause  will,  under  the  same  cir 
cumstances,  produce  the  same  effect  or  consequent, — that  is,  if  a 
certain  antecedent  produces,  under  certain  circumstances,  a  certain 
consequent,  then  it  will,  under  the  same  circumstances,  produce 
the  same  consequent;  the  antecedent,  namely,  the  application  of 
heat  to  material  bodies,  under  the  circumstances  of  there  being 
no  counteracting  agencies,  produces  the  consequent,  namely,  the 
expansion  of  those  bodies ;  therefore  the  same  antecedent,  namely, 
the  application  of  heat  to  material  bodies,  under  the  same  cir 
cumstances  of  there  being  no  counteracting  agencies,  will  produce 
the  same  consequent,  namely,  the  expansion  of  those  material 
bodies. 

Thus  all  inductive  reasonings,  like  mathematical  (see  p.  123), 
may  be  reduced  to  the  syllogistic  form :  usually  their  conformity 
to  an  axiom,  principle,  law,  canon,  or  rule  recognized  as  true  is 
regarded  as  a  sufficient  proof  of  their  validity,  even  as  consti 
tuting  their  validity  itself ;  but  in  all  cases  where  they  are  valid, 
they  are  capable  of  being  reduced  to  the  syllogistic  form.  In 
Physics,  for  example,  conformity  to  the  principles  of  causation 
and  of  uniformity  of  nature,  or  to  the  canons  and  rules  derived 
from  them,  is  regarded  as  constituting  the  validity  of  the  reason 
ings  ;  but  we  have  seen  that,  taking  the  principles  or  the  canons 
as  major  premisses,  and  the  data  as  minor,  we  can,  in  all  cases, 
construct  syllogisms  which  have  the  same  conclusions  as  the 
reasonings  themselves ;  and  the  best  test  of  the  validity  of  the 
reasonings  is  the  possibility  of  their  reduction  to  the  syllogistic 
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form :  any  weakness  in  the  argument  is  sure  to  come  to  light  by 
this  process. 

To  see  clearly  what  premisses  have  been  assumed,  or,  on  what 
data — both  principles  and  facts — the  conclusion  ultimately  rests, 
it  is  necessary  to  reduce  a  reasoning  or  a  train  of  reasoning  to 
the  syllogistic  form.  In  this  form  every  step  of  the  argument 
will  be  clearly  exhibited  and  every  proposition  required  to  prove 
the  conclusion  laid  bare,  and  should  there  be  any  error  in  the 
process  of  reasoning,  it  will  be  brought  to  light  by  the  axioms, 
canons,  or  rules  of  Deductive  or  Syllogistic  Logic.  Of  course,  if 
there  be  any  falsity  or  fallacy  in  the  ultimate  data — if  any 
universal  principle  or  any  particular  fact  has  been  unwarrantedly 
assumed — it  can  not  be  detected  by  those  axioms,  canons  or  rules ; 
nor  can  it  be  detected  by  the  canons  and  rules  of  any  Logic,  as 
understood  by  British  Logicians.  For  the  particular  fact,  the 
ultimate  appeal  must  be  made  to  observation,  external  or  in 
ternal;  and  for  the  universal  principle  the  appeal  is  made  (1)  to 
the  Experience  of  the  Individual,  that  is,  to  Repeated  Experience 
and  Generalisation  (the  Empirical  or  Experiential  Theory);  or 
(2)  to  Intuition,  that  is,  to  Immediate  Knowledge  by  the  Eeason 
(the  Intuitional  Theory) ;  or  (3)  to  the  Forms  and  Categories  of 
the  Mind  (the  A-priori  or  Kantian  Theory) ;  or  (4)  to  the  Ex 
perience  of  the  Race,  that  is,  to  Inherited  Tendencies  and  Ex 
perience  (the  Evolutional  Theory).  The  first  question  can  be 
decided  only  by  the  special  science  to  which  the  fact  belongs ; 
and  the  second  question  by  the  science  which  treats  of  the  origin 
and  nature  of  universal  principles,  and  which  has  been  variously 
called  Metaphysics,  the  Science  of  First  Principles,  the  Science 
of  the  most  General  Laws,  &c. 
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E. — THE  NATURE  AND  PROVINCE  OF  OBJECTIVE  LOGIC. 

The  name  l  Objective  Logic,'  and  the  thing  signified  by  it,  are 
comparatively  new.  I  intend,  therefore,  to  give  here  extracts 
from  the  writings  of  Logicians  with  a  view  to  indicate  the  nature 
and  province  of  the  thing  as  conceived  by  them. 

§  1.    Hamilton's  View, 

"The  doctrine... which  expounds  the  laws  by  which  our 
scientific  procedure  should  be  governed,  in  so  far  as  these  lie  in 
the  forms  of  thought,  or  in  the  conditions  of  the  mind  itself, 
which  is  the  subject  in  which  knowledge  inheres, — this  Science 
may  be  called  formal,  or  Subjective,  or  Abstract,  or  Pure  Logic. 
The  Science,  again,  which  expounds  the  laws  by  which  our 
scientific  procedure  should  be  governed,  in  so  far  as  these  lie  in 
the  contents,  materials,  or  objects,  about  which  Knowledge  is 
conversant, — this  Science  may  be  called  Material,  or  Objective,  or 
Concrete,  or  Applied  Logic1." 

§  2.    Mill's  View. 

In  Mill's  writings  the  name  'objective  Logic'  rarely,  if  ever, 
occurs  ;  but  the  thing  is  to  be  found  in  abundance.  He  defines 
and  treats  of  the  thing  in  his  Examination  of  Hamilton's  Philo 
sophy  and  also  in  his  System  of  Logic,  and  expounds  and  criticises 
logical  doctrines  from  that  point  of  view.  There  is,  however,  a 
difference  between  the  thing  as  conceived  in  the  Examination, 
and  the  thing  as  treated  of  in  the  Logic.  In  the  former  he 
speaks  of  concepts,  judgments,  and  reasonings,  and  requires 
that  they  should  be  right  or  true,  that  is,  that  they  should 
agree  with  fact  or  reality.  In  the  latter  he  treats  of  phe 
nomena  or  facts  themselves:  names,  for  instance,  stand  for 
things  ;  propositions  for  relations  of  things  ;  and  arguments  are 
about  the  relations  of  those  relations.  In  the  Logic  he  gives  up 

1  Hamilton's  Lectures,  Vol.  iv.  p.  231. 
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concepts  and  judgments,  and  condemns  the  theories  of  predica 
tion,  which  are  founded  upon  ideas  of  things,  and  not  upon  things 
or  phenomena  themselves.  The  Logic,  therefore,  treats  of  things 
and  their  relations ;  and  it  is  from  this  point  of  view  that  he 
finds  the  Syllogism  guilty  of  the  petitio  principii,  and  Immediate 
Inference  as  no  inference  at  all. 

Mill's  conception  of  Logic  has  thus  two  phases : — 

(1)  In  the  first  phase  Logic  is  conceived  to  treat  of  con 
cepts,  judgments,  and  reasonings  as  agreeing  with  things. 

(2)  In  the  second  phase,  Logic  is  conceived  to  treat  of  things 
or  phenomena  themselves,  and  of  their  relations  and  correlations. 

Among  English  Logicians  Mill,  in  fact,  seems  to  occupy  an 
intermediate  position  between  such  Subjective  Logicians  as 
Hamilton  and  Mansel,  and  such  Objective  Logicians  as  Spencer 
and  Lewes1. 

§  3.     Spencers  View. 

"A  distinction  exists  which,  in  consequence  of  its  highly 
abstract  nature,  is  not  easily  perceived,  between  the  science  of 
Logic  and  an  account  of  the  process  of  Keasoning The  distinc 
tion  is,  in  brief,  this,  that  Logic  formulates  the  most  general  laws 
of  correlation  among  existences  considered  as  objective;  while  an 
account  of  the  process  of  Eeasoning,  formulates  the  most  general 
laws  of  correlation  among  the  ideas  corresponding  to  those  exist 
ences.  The  one  contemplates  in  its  propositions,  certain  con 
nexions  predicated,  which  are  necessarily  involved  with  certain 
other  connexions  given  ;  regarding  all  these  connexions  as  exist 
ing  in  the  nonego — not,  it  may  be,  under  the  form  in  which  wre 

1  On  the  difference  between  Formal  Logic  (Hamilton's  view)  and 
Material  Logic  (the  first  phase  of  Mill's  view  of  Logic),  see  Venn, 
Logic  of  Chance,  2nd  ed.  chapter  x.,  "Discussion  of  some  of  the 
Principal  Views  as  to  the  Nature  and  Province  of  Logic,  Material  and 
Conceptualist."  On  the  difference  between  the  two  phases,  briefly  in 
dicated  above,  of  Mill's  conception  of  Logic,  compare  Ueberweg's 
distinction  of  Logic  and  Metaphysics.  See  Logic,  §§  1,  2,  3,  8. 
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know  them,  but  in  some  form.  The  other  contemplates  the  pro 
cess  in  the  ego  by  which  these  necessities  of  connexion  come  to 
be  recognised. 

"Why  this  distinction  has  eluded  observation,  it  is  not 
difficult  to  see.  Logic  on  the  one  hand,  and  the  theory  of  Reason 
ing  on  the  other,  deal  with  relations  from  which  all  concrete 
terms  are,  as  far  as  possible,  expelled.  They  are  severally  obliged 
to  use  some  terms  (which,  however,  are  by  preference  symbolic, 
so  that  they  may  express  indifferently  any  kind  of  existence, 
attribute,  action,  or  even  relation) ;  otherwise  the  relations  dealt 
with  can  not  be  expressed,  or  distinguished  from  one  another. 
But  they  intentionally  ignore  the  natures  of  the  terms,  and 
occupy  themselves  with  the  most  general  dependencies  of  these 
most  abstract  relations.  The  result  is  that,  in  the  absence 
of  terms  definitely  specified  as  belonging  either  to  the  outer  world 
or  to  the  inner  world,  the  two  sets  of  relations,  belonging  the  one 
to  the  outer  world  and  the  other  to  the  inner  world,  become  in 
distinguishable.  Hence  there  arises  this  confusion  between  Logic, 
which  is  as  much  a  division  of  the  science  of  objective  existence 
as  Mathematics,  and  the  theory  of  Reasoning,  which  is  a  division 
of  subjective  Science. 

"  To  show  that  the  affirmations  of  Logic  refer  to  the  connexions 
among  things  considered  as  existing  apart  from  our  consciousness, 
and  not  to  the  correlative  connexions  among  our  correlative  states 
of  consciousness,  we  need  but  to  take  the  case  of  logical  proposi 
tions  as  numerically  quantified,  in  the  system  of  Prof,  de  Morgan. 
I  quote  Mr  Mill's  condensed  statement  of  the  doctrine  ;  for  Prof, 
de  Morgan's  own  statements  are  so  encumbered  with  details  and 
symbols,  that  I  can  not  find  in  his  work  one  that  is  at  once  brief 
and  adequate. 

"'From  the  premises  most  B's  are  C's,  most  B's  are  A's, 
it  may  be  concluded  with  certainty  that  some  A's  are  C's,  since 
two  portions  of  the  class  B,  each  of  them  comprising  more  than 
half,  must  necessarily  in  part  consist  of  the  same  individuals. 
Following  out  this  line  of  thought,  it  is  equally  evident  that  if  we 
knew  exactly  what  proportion  the  '  most'  in  each  of  the  premises 
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bear  to  the  entire  class  B,  we  could  increase  in  corresponding 
degree  the  definiteness  of  the  conclusion.  Thus  if  60  per  cent,  of 
B  are  included  in  C,  and  70  per  cent,  in  A,  30  per  cent,  at  least 
must  be  common  to  both ;  in  other  words,  the  number  of  A's 
which  are  B's,  and  of  C's  which  are  A's  must  be  at  least  equal  to 
30  per  cent,  of  the  Class  B.'1" 

" But  the  clearest  proof  that  relations  among  objective  ! 

existences  form  the  subject-matter  of  Logic,  is  yielded  by  the  '\ 
mechanical  performance  of  logical  inference.     Prof.  Jevons  has  ^,0 
devised  a  machine  of  such  kind  that,  its  keys  being  pressed  down        fJ 
in  proper  order  in  conformity  with  the  premisses  of  the  given 
logical  proposition,  the  conclusion  is  presented  by  the  combina-    O 
tions  which  the  machine  displays.     Here  it  is  undeniable  that 
the  relation  disclosed   is  an   objective  one;   and  it  is  equally 
undeniable  that  the  thing  ascertained  is,  that  this  objective 
relation  was  necessarily  involved  in  those  other  objective  relations 
which  constitute  the  premisses.     We  have  nothing  to  do  with 
thought  at  all.     We  have  to  do  with  inter-dependencies  among 
outer  things  or   agencies.     The  machine  having   been   set  to 
represent   objects  and  attributes  in  certain   relations,  evolves 
certain  necessarily-accompanying  relations,  such  as  would  other 
wise  be  ascertained  by  actual  examination  of  the  objects  and 
attributes2." 

"The  propositions  of  Logic,  then,  primarily  express  necessary 
dependencies  of  things,  and  not  necessary  dependencies  of 
thoughts ;  and  in  so  far  as  they  express  necessary  dependencies 
of  thoughts,  they  do  this  secondarily — they  do  it  in  so  far  as 
the  dependencies  of  thoughts  have  been  moulded  into  corre 
spondence  with  the  dependencies  of  things.  I  say  advisedly,  tin 
so  far  as' ;  for  there  are  certain  absolute  unlikeness  of  nature 
between  the  outer  dependencies  and  the  inner  dependencies 
which  for  ever  forbid  anything  more  than  a  symbolic  correspond 
ence,  as  we  shall  hereafter  see  more  clearly.  The  greater  part 

1  Principles  of  Psychology,  2nd  ed.  Vol  n.  §  302,  pp.  87—88. 

2  Principles  of  Psychology,  Vol.  n.  §  302,  p.  90. 

K.  20 
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of  the  necessary  objective  correlations  are  statical,  while  all  the 
necessary  subjective  correlations  are  dynamical ;  and  only  in  so 
far  as  dynamical  correlations  may  be  so  arranged  as  to  symbolize 
statical  correlations,  can  the  necessary  dependencies  of  Reason  be 
made  to  parallel  the  necessary  dependencies  of  Logic1". 

" See,  then,  the  inevitable  implication.    No  one  questions 

the  fact  that  while  I  was  using  these  marbles  to  exemplify  arith 
metical  truths  and  geometrical  truths,  I  was  contemplating,  and 
was  teaching,  necessary  obj  ective  correlations.   Can  it  be  that  when 
I  used  these  same  marbles  to  exemplify  necessities  of  correlation 
among  groups  and  sub-groups,  distinguished  by  certain  marks, 
I  passed  from  the  region  of  objective  necessities  to  the  region  of 
subjective  necessities?   No  one  will,  I  think,  have  the  hardihood 
to  assert  as  much.     There  is  no  choice  but  to  leave  these  most 
general  laws  of  correlation  which  Logic  formulates,  outside  along 
with  the  laws  of  numerical  correlation  and  geometrical  corre 
lation  ;  or  else,  bringing  them  into  the  mind  as  laws  of  thought, 
rjo     to  bring  with  them  these  mathematical  laws  as  laws  of  thought 
^    j|  in  the  same  sense,  and,  by  other  steps  equally  unavoidable, 
;  to  merge  all  objective  facts  in  subjective  facts:  thus  abolishing 
I  the  distinction  between  subject  and  object2 ". 

Note.  Mr  Carveth  Bead  adopts  Spencer's  view  of  Logic,  with  these 
two  qualifications,  first,  that  Logic  "may  very  well  consider  the 
correlation  of  ideas  among  themselves,"  and  second,  that  Logic  "  deals 
only  with  laws  of  phenomena."  See  Mind,  Vol.  n.  "  On  some  Principles 
of  Logic,"  p.  336.  For  a  Critical  Notice  of  Mr  Bead's  "Theory  of 
Logic  :  an  Essay,"  by  Dr  Venn,  see  Mind,  Vol.  in.  p.  539.  See  also 
a  note  on  "  'Matter-of-fact'  Logic,"  by  Mr  J.  N.  Keynes,  hi  Mind,  Vol. 
iv.  p.  120.  For  a  criticism  of  Spencer's  view  of  Logic,  by  Dr  Venn, 
/  see  Mind,  Vol.  rv.,  "The  Difficulties  of  Material  Logic,"  p.  35.  Dr 
v  Venn  suggests  a  view  of  Logic  which  seems  to  correspond  to  Ueber- 
weg's  view  and  to  the  first  phase  of  Mill's  conception  of  Logic  (see 
Mill's  View).  "Instead  of  regarding  Logic  as  a  purely  objective 

J  Principles  of  Psychology ,  Vol.  n.  §  302,  pp.  90—91. 
2  Principles  of  Psychology,  Vol.  u.  §  302,  pp.  92,  93. 
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science,"  says  Dr  Venn,  "we  might  with  more  propriety  term  it 
a  science  which  gives  the  rules  for  converting  the  subjective  into  the 
objective"  (Mind,  Vol.  iv.  p.  46).  Compare  Ueberweg's  definition, 
namely,  "Logic  is  the  science  of  the  regulative  laws  of  human  know 
ledge"  (Logic  §  1),  and  Mill's  view  of  Logic  as  "the  science  of  the 
conditions  on  which  right  concepts,  judgments,  and  reasonings  de 
pend"  (Examination  of  Hamilton's  Philosophy,  4th  ed.  p.  464). 

§  4.     L&wes's  View. 

"Let  us  pause  for  a  moment  to  consider  the  very  different 
meanings  assigned  to  the  word  Logic.  It  commonly  stands  for : 

(1)  the  art  of  reasoning ; 

(2)  the  theory  of  reasoning ; 

(3)  Seasoning  itself; 

(4)  the  laws  of  mental  operation,  irrespective  of  the  symbols 
operated  on  (Formal  Logic) ; 

(5)  the  rules  of  Proof. 

"The  first  of  these  I  hold  to  be  absurd.  There  is  no  more  an 
art  of  Reasoning  than  there  is  an  art  of  Breathing,  or  Digesting. 
But  so  little  is  this  understood  that  even  thoughtful  writers 
will  be  found  declaring  that  we  must  learn  how  to  reason,  as 
we  learn  how  to  fence  or  to  swim.  In  consequence  of  this  mis 
conception,  certain  studies,  notably  Mathematics,  are  popularly 
believed  'to  strengthen  the  Faculty,'  to  develop  the  logical 
powers,  to  'invigorate  the  judgment.'  The  psychological  notions 
which  lie  at  the  basis  of  such  declarations  are  sadly  defective. 

"The  secdnd  and  third  meanings  of  the  word  are  objectionable 
because  restricting  Logic  to  the  process  of  Ratiocination  when 
the  ratios  are  abstract.  This  restriction  is  got  rid  of  in  the 
fourth  and  fifth  meanings,  which  may  be  accepted  as  compre 
hensive.  The  fourth  designates  the  universal  Logic,  it  includes 
all  Laws  of  Grouping  (Xe'yeti/  means  to  bind  together,  to  group), 
and  is  therefore  applicable  to  Feeling  and  Thought  (in  the  sub 
jective  world),  and  to  Cause  (in  the  objective  world). 
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"The  fifth  has  the  technical  and  restricted  meaning  of  a 
Codification  of  the  rules  of  Proof.  In  this  last  sense  only  can 
Logic  be  a  separate  Discipline.  It  may  be  likened  to  the  science 
of  Grammar  apart  from  Language.  Thus  the  speech  of  men 
of  various  nations  embodies  and  exhibits  certain  general  rules; 
or  tendencies,  according  to  which  words  are  grouped.  These 
tendencies  grammarians  detach  and  treat  separately  as  Laws 
of  Speech,  Hules  of  Grammar.  Logicians  may  in  like  manner 
detach  certain  general  procedures  of  the  investigating  intellect, 
and  treat  them  apart  as  the  Rules  of  Rational  Inquiry. 

"  Having  fixed  on  the  meaning  Logic  may  bear  when  employed 
for  a  Special  Discipline,  namely,  the  codification  of  the  rules  of 
Proof,  we  may  complete  it  by  assigning  to  Metaphysics  the 
parallel  position  of  a  codification  of  the  laws  of  Cause.  It  will  thus 
occupy  very  much  the  place  assigned  to  it  by  Hegel,  namely, 
that  of  Objective  Logic.  The  Object  and  the  Subject  would 
have  one  general  Logic,  separately  viewed  as  the  Logic  of  Intelli 
gence,  and  the  Logic  of  the  Cosmos.  In  the  Cosmos,  viewed 
objectively,  things  influence  each  other  and  events  succeed  each 
other  according  to  invariant  tendencies,  or  laws.  When  these 
phenomena  are  reproduced  in  consciousness  they  are  also  repro 
duced  according  to  invariant  tendencies ;  and  thus  it  is  that  a 
law  of  Cause  becomes  a  rule  of  Proof.  Logic  in  its  widest  sense 
is  Grouping.  The  laws  of  Grouping  are  the  general  tendencies 
of  Things  and  the  general  tendencies  of  Thought.  The  common 
separation  of  Thought  from  the  things  thought  of,  is  an  artifice ; 
but  it  is  one  so  deeply  inwoven  Math  our  philosophy  and  practice, 
that  the  mind  untutored  in  such  researches,  is  astonished  and 
distressed  at  the  statement  of  the  identity  between  Thing  and 
Thought,  Object  and  Subject.  With  what  qualifications  this 
statement  has  to  be  received  we  shall  hereafter  discuss.  Here 
I  am  only  concerned  to  define  the  position  of  Metaphysics  as 
Objective  Logic — the  codification  of  the  most  abstract  laws  of 
Cause.  The  Subjective  Logic  takes  no  account  of  the  special 
instruments  and  processes  by  which  each  science  reaches  Proof, 
it  is  occupied  solely  with  the  codification  of  the  processes.  In 
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like  manner  the  Objective  Logic  disregards  special  details  in  the 
processes  of  Causation,  solely  occupied  with  codifying  the  most 
abstract  results.  Subjective  Logic  rejects  whatever  lies  beyond 
the  range  of  verification,  and  thus  demarcates  Reality  from  Pos 
sibility,  Fact  from  Fiction.  Objective  Logic  rejects  whatever  lies 
beyond  that  world  of  sensibles  and  extra-sensibles  which  can 
come  within  the  range  of  Experience;  and  thus  demarcates 
Metaphysics  from  Metempirics. 

"  This  distinction  between  the  two  aspects  of  Logic  repre 
sents  the  distinction  between  Knowing  and  Being;  and  the 
identity  underlying  this  diversity  is  also  represented.  In  one 
we  find  the  laws  of  Investigation;  the  abstract  conditions  to 
which  all  knowledge  is  subject.  In  the  other  we  find  the  laws 
of  the  Investigated,  the  abstract  conditions  to  which  the  know 
ledge  is  subject.  Only  on  the  assumption  of  the  invariability  of 
relations  objective  and  subjective  is  Philosophy  possible.  In  the 
most  abstract  of  the  sciences,  that  of  Number,  this  identity  is 
manifest.  No  arithmetical  operation  would  be  valid  were  there 
not  this  accord  between  the  internal  and  the  external ;  and  the 
assumption  of  such  an  accord  runs  throughout  Science.  Indeed 
the  axioms  of  Logic  and  the  axioms  of  Science  are  the  concave 
and  convex  aspects  of  the  same  curve1." 

In  a  footnote  to  the  above,  Lewes  remarks : — "  Since  this 
view  was  written  Mr  Spencer  has  propounded  a  new  view  of 
Logic.  Starting  from  the  proposition  that  the  Syllogism  refers 
to  the  dependencies  of  Things  and  not  of  Thoughts,  he  comes  to 
the  conclusion  that  Logic  must  be  carried  over  entirely  to  the 
Objective  world.  He  therefore  places  it  beside  Mathematics — as 
it  is  placed  in  Comte's  latest  scheme.  He  holds  that  '  it  formu 
lates  the  most  general  laws  of  correlation  among  existences 
considered  as  objective.'  Referring  the  reader  to  Mr  Spencer's 
exposition  (Psychology,  n.  §§  302  et  seq.),  I  will  merely  here  add 
that  my  chief  divergence  from  it  arises  from  my  inability  to 

1  Lowes's  Problems  of  Life  and  Mind,  3rd  ed.  Vol.  i.  pp. 
72—75. 
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accept  his  conception  of  there  being  only  a  symbolic  corrrespond- 
ence  between  the  inner  and  outer  worlds.  I  hope  to  make  it 
clear  that  the  correspondence  is  real1." 

§  5.     Summary. 

According  to  Hamilton,  Objective  Logic  is  the  science  of  the 
forms  of  the  objects  known,  and  Subjective  Logic  the  science  of 
the  forms  of  the  Knowing  subject.  According  to  Spencer,  Logic 
is  the  science  of  "the  most  general  laws  of  correlation  among 
existences  considered  as  objective,"  and  the  Theory  of  Reasoning 
the  science  of  "  the  most  general  laws  of  correlation  among  the 
ideas  corresponding  to  these  existences."  Spencer's  Logic  and 
Theory  of  Reasoning  seem  to  correspond  to  Hamilton's  Objective 
Logic  and  Subjective  Logic,  respectively.  According  to  Spencer, 
Logic,  like  Mathematics,  is  an  objective  science,  and  treats  of  the 
most  general  laws  of  objects  existing  in  the  outer  world.  It  is  as 
little  dependent  upon  mental  processes  as  Mathematics.  Its 
processes  and  laws  are  determined  by  the  processes  and  laws  of 
objects  and  not  of  thoughts. 

Lewes  regards  Objective  Logic  as  identical  with  Metaphysics. 
"  The  Object  and  the  Subject  would  have  one  general  Logic, 
separately  viewed  as  the  Logic  of  Intelligence  and  the  Logic  of 
the  Cosmos."  This  general  Logic  is  Objective  Logic  applicable 
alike  to  the  Subject  and  to  the  Object,  to  both  thoughts  and 
things.  Subjective  Logic  is  concerned,  according  to  him,  with 
the  codification  of  the  rules  of  Proof,  of  the  processes  of  Know 
ing,  and  Objective  Logic  with  the  codification  of  the  most  abstract 
laws  of  Cause,  of  the  processes  of  Being.  This  distinction  be 
tween  Subjective  and  Objective  Logic  seems  to  correspond  to 
Hamilton's  and  Spencer's  distinction  of  these  two  Logics. 

According  to  Lewes,  Thought  and  Things,  Knowledge  and 
Being  are,  like  the  concave  and  convex  aspects  of  the  same 
curve,  the  subjective  and  objective  aspects  of  the  same  existence; 
and  the  Logic  of  the  one  really  corresponds  to,  or  is  identical 

1  Problems  of  Life  and  Mind,  3rd  ed.  Vol.  i.  p.  75. 


OF  OBJECTIVE  LOGIC.  311 

with,  the  Logic  of  the  other.  While,  according  to  Spencer,  the 
Subject  and  the  Object,  the  Ego  and  the  Non-ego  are  two  separate 
realities;  and  the  Logic  of  the  one  has  only  a  certain  symbolic 
correspondence  or  parallelism  to  the  Logic  of  the  other. 


F.— Text,  p.  104 

There  are  two  classes  of  verbal  propositions : — (1)  those  that 
explain  the  meanings  of  names,  which  may  or  may  not  agree 
with  facts,  and  (2)  those  that  explain  the  meanings  of  names, 
which  do  agree  with  facts.  In  the  text,  I  have  in  view  the 
second  class  of  verbal  propositions. 

G.— Text,  p.  223 

Mr  Keynes  gives  two  examples  of  Sorites  in  which  all  the 
constituent  syllogisms  are  in  the  2nd  and  the  3rd  figure  re 
spectively.  See  his  Formal  Logic,  pp.  219 — 220.  It  is  worth 
noting  that,  by  merely  transposing  the  premisses,  his  examples 
can  be  reduced  to  the  forms  given  above.  His  first  example 
is :— "  All  A  is  B,  no  C  is  B,  all  D  is  C,  all  E  is  D,  all  F  is  E, 
therefore,  no  A  is  F."  Write  it  as  follows  :— "  All  F  is  E, 
all  E  is  D,  all  D  is  C,  no  C  is  B,  all  A  is  B,  therefore  no  A  is  F." 
In  this  only  the  last  syllogism  is  in  the  2nd  figure,  the  others 
are  in  the  first.  His  second  example  is  : — "All  B  is  A,  all 
B  is  C,  all  C  is  D,  all  D  is  E,  therefore,  some  E  is  A."  Write  it 
as  follows  :— "  All  B  is  C,  all  C  is  D,  all  D  is  E,  all  B  is  A, 
therefore,  some  E  is  A."  In  this  also  only  the  last  syllogism  is 
in  the  3rd  figure,  the  others  in  the  1st. 
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with  which  I  am  acquainted,  and  his  views  of  obversion,  contra 
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part  of  the  book  only  but  of  the  whole  of  it,  is  enhanced  by  the  large 
number  of  useful  examples  with  which  most  of  the  chapters  con 
clude."— J.  N.  KEYNES,  Mind,  1884. 

"  His  book  is  a  text-book  of  Elementary  Deductive  Logic  of  an 
order  similar  to  that  of  the  late  Professor  Jevons.  The  subject  is 

treated  uncontroversially  but  with  great  grasp It  is  well  adapted 

for  use  by  students." — Westminster  Review. 
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CLASSICS. 

ELEMENTARY    CLASSICS. 

l8mo,  Eighteenpence  each. 

THIS  SERIES  FALLS  INTO  TWO  CLASSES — 

(1)  First   Reading   Books    for    Beginners,  provided    not 
only    with     Introductions     and     Notes,     but     with 
Vocabularies,   and    in    some    cases    with    Exercises 
based  upon  the  Text. 

(2)  Stepping-stones  to   the  study  of  particular   authors 
intended   for  more  advanced  students  who  are  beginning 
to  read  such  authors  as  Terence,  Plato,  the  Attic  Dramatists 
and    the    harder    parts    of    Cicero,    Horace,    Virgil,    and 
Thucydides. 

These  are  provided  with  Introductions  and  Notes,  but 
no  Vocabulary.  The  Publishers  have  been  led  to  pro 
vide  the  more  strictly  Elementary  Books  with  Vocabularies 
by  the  representations  of  many  teachers,  who  hold  that  be 
ginners  do  not  understand  the  use  of  a  Dictionary,  and  of 
others  who,  in  the  case  of  middle-class  schools  where  the 
cost  of  books  is  a  serious  consideration,  advocate  the 
Vocabulary  system  on  grounds  of  economy.  It  is  hoped 
that  the  two  parts  of  the  Series,  fitting  into  one  another, 
may  together  fulfil  all  the  requirements  of  Elementary  and 
Preparatory  Schools,  and  the  Lower  Forms  of  Public 
Schools. 


4  MACMTLLAN'S  CLASSICAL  CATALOGUE. 

The  following  Elementary  Books,  with  Introductions, 
Notes,  and  Vocabularies,  and  in  some  cases  with 
Exercises,  are  either  ready  or  in  preparation: — 

Aeschylus.— PROMETHEUS  VINCTUS.     Edited  by  Rev.  H. 

M.  STEPHENSON,  M.A. 
Arrian. — SELECTIONS.      Edited  for  the  use  of  Schools,  with 

Introduction,  Notes,  Vocabulary,  and  Exercises,  by  JOHN  BOND, 

M.A.,  and  A.  S.  WALPOLE,  M.A. 
AuluS     GelliuS,     Stories    from.       Being     Selections     and 

Adaptations   from   the   Noctes   Atiicae.     Edited,    for   the   use   of 

Lower  Forms,  by  Rev.   G.   H.   NALL,   M.A.,  Assistant   Master 

in  Westminster  School. 
Caesar.— THE    HELVETIAN    WAR.       Being    Selections    from 

Book    I.   of   the    "  De  Bello  Gallico."      Adapted  for  the  use  of 

Beginners.       With    Notes,    Exercises,    and  Vocabulary,    by    W. 

WELCH,  M.A.,  and  C.  G.  DUFFIELD,  M.A. 
THE  INVASION  OF  BRITAIN.     Being  Selections  from  Books 

IV.  and  V.  of  the  "  De  Bello  Gallico. "     Adapted  for  the  use  of 

Beginners.       With    Notes,    Vocabulary,    and    Exercises,   by    W. 

WELCH,  M.A.,  and  C.  G.  DUFFIELD,  M.A. 
THE   GALLIC  WAR.     BOOK  I.      Edited  by  A.  S.  WALPOLE, 

M.A. 
THE   GALLIC    WAR.      BOOKS   II.   AND  III.     Edited  by  the 

Rev.  W.  G.  RUTHERFORD,  M.A.,  LL.D.,  Head- Master  of  West 
minster. 
THE  GALLIC  WAR.    BOOK  IV.    Edited  by  CLEMENT  BRYANS, 

M  A     Assistant-Master  at  Dulwich  College. 
THE  GALLIC  WAR.     SCENES  FROM  BOOKS  V.  AND  VI. 

Edited    by    C.    COLBECK,   M.A.,   Assistant-Master   at    Harrow; 

formerly  Fellow  of  Trinity  College,  Cambridge. 
THE  GALLIC  WAR.      BOOKS  V.  AND  VI.  (separately).      By 

the  same  Editor.      Book  V.  ready.     Book  VI.  in  preparation. 
THE  GALLIC  WAR.      BOOK  VII.      Edited  by  JOHN  BOND, 

M. A.,  and  A.  S.  WALPOLE,  M.A. 
Cicero. — DE   SENECTUTE.     Edited  by   E.  S.    SHUCKBURGH, 

M.  A.,  late  Fellow  of  Emmanuel  College,  Cambridge. 
DE  AMICITIA.     By  the  same  Editor. 
STORIES    OF    ROMAN  HISTORY.      Adapted  for  the  Use  of 

Beginners.     With  Notes,  Vocabulary,   and  Exercises,  by  the  Rev. 

G.  K    JEANS,    M.  A.,   Fellow  of  Hertford  College,  Oxford,   and 

A.  V.  JONES,  M.A.  ;  Assistant-Masters  at  Haileybury  College. 
EutrOpiuS. — Adapted   for   the   Use  of  Beginners.     With   Notes, 

Vocabulary,  and  Exercises,  by  WILLIAM   WELCH,  M.A.,  and  C. 

G.  DUFFIELD,  M.A.,  Assistant-Masters  at  Surrey  County  School, 

Cranleigh. 
Homer. — ILIAD.    BOOK  I.  Edited  by  Rev.  JOHN  BOND,  M.A., 

and  A.  S.  WALPOLE,  M.A. 
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Homer — ILIAD.  BOOKXVIII.  THE  ARMS  OF  ACHILLES. 

Edited  by  S.  R.  JAMES,  M.  A.,  Assistant-Master  at  Eton  College. 
ODYSSEY.     BOOK  I.     Edited  by  Rev.  JOHN  BOND,  M.A.    and 
A.  S.  WALPOLE,  M.A. 

Horace. — ODES.  BOOKS  I.— IV.  Edited  by  T.E.  PAGE,  M. A., 
late  P'ellow  of  St.  John's  College,  Cambridge  ;  Assistant-Master 
at  the  Charterhouse.  Each  is.  6d. 

Latin  Accidence  and  Exercises  Arranged  for  Be- 
GINNERS.  By  WILLIAM  WELCH,  M.  A.,  and  C.  G.  DUFFIELD, 
M.A.,  Assistant  Masters  at  Surrey  County  School,  Cranleigh. 

Livy. — BOOK  I.  Edited  by  H.  M.  STEPHENSON,  M.A.,  late 
Head  Master  of  St.  Peter's  School,  York. 

THE  HANNIBALIAN  WAR.  Being  part  of  the  XXL  AND 
XXII.  BOOKS  OF  LIVY,  adapted  for  the  use  of  beginners, 
by  G.  C.  MACAULAY,  M.A.,  late  Fellow  of  Trinity  College, 
Cambridge. 

THE  SIEGE  OF  SYRACUSE.  Being  part  of  the  XXIV.  AND 
XXV.  BOOKS  OF  LIVY,  adapted  for  the  use  of  beginners. 
With  Notes,  Vocabulary,  and  Exercises,  by  GEORGE  RICHARDS, 
M.A.,  and  A.  S.  WALPOLE,  M.A. 

LEGENDS  OF  EARLY  ROME.  Adapted  for  the  use  of  begin 
ners.  With  Notes,  Exercises,  and  Vocabulary,  by  HERBERT 
WILKINSON,  M.A.  [In preparation. 

Lucian. — EXTRACTS  FROM  LUC  IAN.    Edited,  with  Notes, 

Exercises,  and  Vocabulary,  by  Rev.    JOHN    BOND,    M.A.,    and 
A.  S.  WALPOLE,  M.A. 

NepOS. — SELECTIONS  ILLUSTRATIVE  OF  GREEK  AND 
ROMAN  HISTORY.  Edited  for  the  use  of  beginners  with 
Notes,  Vocabulary  and  Exercises,  by  G..S.  FARNELL,  M.A. 

Ovid. — SELECTIONS.      Edited  by  E.  S.  SHUCKBURGH,  M.A. 

late  Fellow  and  Assistant-Tutor  of  Emmanuel  College,  Cambridge. 

EASY  SELECTIONS  FROM  OVID  IN  ELEGIAC  VERSE. 

Arranged  for  the  use  of  Beginners  with  Notes,  Vocabulary,   and 

Exercises,  by  HERBERT  WILKINSON,  M.A. 

STORIES  FROM  THE  METAMORPHOSES.  Edited  for  the 
Use  of  Schools.  With  Notes,  Exercises,  and  Vocabulary.  By 
J.  BOND,  M.A.,  and  A.  S.  WALPOLE,  M.A. 

Phsedrus.— SELECT  FABLES.  Adapted  for  the  Use  of  Be 
ginners.  With  Notes,  Exercises,  and  Vocabularies,  by  A.  S. 
WALPOLE,  M.A. 

Thucydides.— THE  RISE  OF  THE  ATHENIAN  EMPIRE- 
BOOK  I.  cc.  LXXXIX.  —  CXVII.  AND  CXXVIII.  — 
CXXXVIII.  Edited  with  Notes,  Vocabulary  and  Exercises  by  F. 
H.  COLSON,  M.A.,  Senior  Classical  Master  at  Bradford  Grammar 
School ;  Fellow  of  St.  John's  College,  Cambridge. 

Virgil. — ^ENEID.     BOOK  I.     Edited  by  A.  S.  WALPOLE,  M.A. 
^ENEID.      BOOK   IV.      Edited  by  Rev.   H.   M.   STEPHENSON, 
M.A. 
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Virgil.— .ENEID.      BOOK  V.      Edited  by  Rev.    A.    CALVERT, 

M.  A..,  late  Fellow  of  St.  John's  College,  Cambridge. 
^ENEID.  BOOK  VI.  Edited  by  T.  E.  PAGE,  M.A. 
^NEID.  BOOK  IX.  Edited  by  Rev.  H.  M.  STEPHENSON, 

M.A. 
GEORGICS.     BOOK  I.     Edited  by  C.  BRYANS,  M.A. 

[In  preparation. 
SELECTIONS.     Edited  by  E.  S.  SHUCKBURGH,  M.A. 

Xenophon. — ANABASIS.     BOOK  I.     Edited    by   A.    s. 

WALPOLE,  M.A. 

ANABASIS.  BOOK  I.  Chaps.  I.— VIII.  for  the  use  of  Beginners, 
with  Titles  to  the  Sections,  Notes,  Vocabulary,  and  Exercises,  by 
E.  A.  WELLS,  M.A.,  Assistant  Master  in  Durham  School. 

ANABASIS.     BOOK  II.     Edited  by  A.  S.  WALPOLE.  M.A. 

ANABASIS,  SELECTIONS  FROM.  BOOK  IV.  THE  RE 
TREAT  OF  THE  TEN  THOUSAND.  Edited,  with  Notes, 
Vocabulary,  and  Exercises,  by  Rev.  E.  D.  STONE,  M.A.,  formerly 
Assistant-Master  at  Et^n. 

SELECTIONS  FROM  THE  CYROP^DIA.  Edited,  with 
Notes,  Vocabulary,  and  Exercises,  by  A.  H.  COOKE,  M.A.,  Fellow 
and  Lecturer  of  King's  College,  Cambridge. 

The  following  more  advanced  Books,  with  Introductions 
and  Notes,  but  no  Vocabulary,  are  either  ready,  or  in 
preparation: — 
Cicero. — SELECT  LETTERS.    Edited  by  Rev.  G.  E.  JEANS, 

M.A.,  Fellow  of  Hertford  College,  Oxford,  and  Assistant-Master 
at  Haileybury  College. 

Euripides. — HECUBA.  Edited  by  Rev.  JOHN  BOND,  M.A. 
and  A.  S.  WALPOLE,  M.A. 

Herodotus. — SELECTIONS  FROM  BOOKS  vn.  AND  vni., 

THE  EXPEDITION  OF  XERXES.    Edited  by  A.  II.  COOKE, 
M.A.,  Fellow  and  Lecturer  of  King's  College,  Cambridge. 

Horace.  —  SELECTIONS    FROM   THE   SATIRES    AND 

EPISTLES.     Edited  by  Rev.  W.  J.  V.  BAKER,  M.  A.,  Fellow  of 

St.  "John's  College,  Cambridge. 
SELECT   EPODES   AND  ARS  POETIC  A.     Edited  by  H.  A. 

D  ALTON,  M.  A.,  formerly  Senior  Student  of  Christchurch  ;  Assistant- 
Master  in  Winchester  College. 
PlatO. — EUTHYPHRO  AND  MENEXENUS.     Edited  by  C.  E. 

GRAVES,   M.A.,   Classical  Lecturer  and  late  Fellow  of  St.  John's 

College,  Cambridge. 
Terence. — SCENES  FROM  THE  ANDRIA.     Edited  by  F.  W. 

CORNISH,  M.A.,  Assistant-Master  at  Eton  College. 

The  Greek  Elegiac  Poets,—  FROM  CALLINUS  TO 
CALLIMACHUS.  Selected  and  Edited  by  Rev.  HERBERT 
KYNASTON,  D.D.,  Principal  of  Cheltenham  College,  and  formerly 
Fellow  of  St.  John's  College,  Cambridge. 
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Thucydides.— -BOOK  IV.  CHS.  I.— XLI.  THE  CAPTURE 
OF  SPHACTERIA.  Edited  by  C.  E.  GRAVES,  M.A. 

Virgil.— GEORGICS.  BOOK  II.  Edited  by  Rev.  J.  H.  SKRINE, 
M.A.,  late  Fellow  of  Merton  College,  Oxford  ;  Warden  of  Trinity 
College,  Glenalmond. 

%*  Other  Volumes  to  follow. 

CLASSICAL    SERIES 
FOR    COLLEGES    AND    SCHOOLS. 

Fcap.   8vo. 

Being  select  portions  of  Greek  and   Latin  authors,  edited 
with  Introductions  and  Notes,  for  the  use  of  Middle  and 
Upper    forms    of    Schools,    or    of    candidates    for    Public 
Examinations  at  the  Universities  and  elsewhere. 
Attic  Orators. — Selections  from  ANTIPHON,  ANDOCIDES, 

LYSIAS,  ISOCRATES,  AND    ISAEUS.     Edited   by  R.  C. 

JEBB,    Litt.D.,    LL.D.,    Professor   of    Greek   in  the  University 

of  Glasgow.     6s. 
^SChines.—  IN    CTESIPHONTEM.        Edited    by    Rev.    T. 

GWATKIN,  M.A.,  late  Fellow  of  St.  John's  College,  Cambridge. 

[/»  thcjress. 
-dSschylus, — PERS^:.     Edited  by  A.    O.    PRICKARD,    M.A. 

Fellow  and  Tutor  of  New  College,  Oxford.     With  Map.     3*.  6d. 
SEVEN  AGAINST  THEBES.     SCHOOL  EDITION.     Edited 

by    A.    W.    VERRALL,    Litt.D.,    Fellow    of   Trinity    College, 

Cambridge,   and  M.   A.   BAYFIELD,   M.A.,   Assistant  Master  at 

Malvern  College.     3J.  6d. 

Andocides. — DE  MYSTERIIS.  Edited  by  w.  J.  HICKIE,  M.A., 

formerly  Assistant-Master  in  Denstone  College.     2s.  6d. 
Caesar. — THE  GALLIC    WAR.     Edited,  after  Kraner,  by  Rev. 

JOHN  BOND,  M.A.,  and  A.  S.  WALPOLE,  M.A.    With  Maps.  6s. 
Catullus. — SELECT  POEMS.     Edited  by  F.  P.  SIMPSON,  B.A., 

late   Scholar   of    Balliol    College,    Oxford.       New  and    Revised 

Edition.     55-.     The  Text  of  this  Edition  is  carefully  adapted  to 

School  use. 

Cicero. — THE  CATILINE  ORATIONS.    From  the  German 

of  KARL  HALM.  Edited,  with  Additions,  by  A.  S.  WILKINS, 
M.A.,  LL.D.,  Professor  of  Latin  at  the  Owens  College,  Manchester, 
Examiner  of  Classics  to  the  University  of  London.  New  Edition. 
3s.  6d. 

PRO  LEGE  MANILLA.  Edited,  after  HALM,  by  Professor  A.  S. 
WILKINS,  M.A.,  LL.D.  2s.  6J. 

THE  SECOND  PHILIPPIC  ORATION.  From  the  German 
of  KARL  HALM.  Edited,  with  Corrections  and  Additions, 
by  JOHN  E.  B.  MAYOR,  Professor  of  Latin  in  the  University  of 
Cambridge,  and  Fellow  of  St.  John's  College.  New  Edition, 
revised.  J< 
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Cicero.— PRO  ROSCIO  AMERINO.  Edited,  after  HALM,  by 
E.  H.  DONKIN,  M.A.,  late  Scholar  of  Lincoln  College,  Oxford; 
Assistant- Master  at  Sherborne  School.  4^.  6d. 
PRO'P.  SESTIO.  Edited  by  Rev.  H.  A.  HOLDEN,  M.A.,  LL.D., 
late  Fellow  of  Trinity  College,  Cambridge;  and  late  Classical 
Examiner  to  the  University  of  London.  5^. 

Demosthenes.— DE  CORONA.     Edited  by  B.  DRAKE,  M.A., 
late  Fellow  of  King's  College,    Cambridge.       New   and   revised 
Edition.     4J.  6d. 
ADVERSUS  LEPTINEM.      Edited  by  Rev.  J.  R.  KING,  M.A. 

Fellow  and  Tutor  of  Oriel  College,  Oxford.     4*.  6d. 
THE  FIRST  PHILIPPIC.     Edited,  after  C.  REHDANTZ,  by  Rev. 
T.  GWATKIN,  M.  A.,  late  Fellow  of  St.  John's  College,  Cambridge 
2s.  6d. 

IN  MIDIAM.     Edited    by    Prof.   A.    S.   WILKINS,    LL.D.,  and 
HERMAN  HAGER,  Ph.D.,  of    the  Owens    College,  Manchester. 

[In  preparation. 

Euripides. — HIPPOLYTUS.     Edited  by  J.  P.  MAHAFFY,  M.  A., 
Fellow  and  Professor  of  Ancient  History  in  Trinity  College,  Dub 
lin,  and  J.  B.  BURY,  Fellow  of  Trinity  College,  Dublin.   3*.  6d. 
MEDEA.       Edited  by  A.   W.   VERRALL,    Litt.D.,    Fellow   and 

Lecturer  of  Trinity  College,  Cambridge.     3*.  6d. 
IPHIGENIA  IN  TAURIS.     Edited  by  E.  B.  ENGLAND,  M.A., 

Lecturer  at  the  Owens  College,  Manchester.     4*.  6d. 
Herodotus.— BOOKS  V.  AND  VI.    Edited  by  J.  STRACHAN, 
M.A.,  Professor  of  Greek   in   the  Owens   College,    Manchester. 

[In  preparation. 
BOOKS  VII.  AND  VIII.     Edited  by  Mrs.  MONTAGU  BUTLER. 

[In  the  press. 

Hesiod.— THE    WORKS    AND    DAYS.      Edited   by   W.    T. 
LENDRUM,  Assistant  Master  in  Dulwich  College.  [In  preparation. 

Homer. — ILIAD.    BOOKS  i.,  ix.,  XL,  xvi.— xxiv.  THE 

STORY  OF  ACHILLES.     Edited  by  the  late  J.   H.   PRATT, 

M.A.,  and  WALTER  LEAF,  Litt.D.,  Fellows  of  Trinity  College, 

Cambridge.     65-. 

ODYSSEY.  BOOKIX.  Editedby  Prof.  JOHN  E.B.  MAYOR.   zs.6d. 
ODYSSEY.      BOOKS  XXL— XXIV.      THE   TRIUMPH    OF 

ODYSSEUS.     Edited  by  S.  G.  HAMILTON,  B.A.,    Fellow  of 

Hertford  College,  Oxford.     3^.  6d. 
Horace. — THE  ODES.     Edited  by  T.  E.  PAGE,  M.A.,  formerly 

Fellow  of  St.  John's  College,   Cambridge  ;    Assistant- Master  at 

the  Charterhouse.    6s.    (BOOKS  I.,  II.,  III.,  and  IV.  separately, 

zs.  each.) 
THE  SATIRES.     Edited  by  ARTHUR  PALMER,  M.A.,  Fellow  of 

Trinity  College,  Dublin ;  Professor  of  Latin  in  the  University  of 

Dublin.     6s. 
THE   EPISTLES    AND    ARS    POETICA.      Edited    by    A     S. 

WILKINS,  M.A.,  LL.D.,  Professor  of  Latin  in   Owens  College, 

Manchester ;      Examiner     in     Classics     to     the      University     of 

London.     6s. 
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Isaeos.— THE  ORATIONS.     Edited  by  WILLIAM   RIDGEWAY, 

M.A.,  Fellow  of  Caius  College,    Cambridge;    and    Professor  of 

Greek  in  the  University  of  Cork.  [In  preparation. 

Juvenal.      THIRTEEN     SATIRES.      Edited,    for  the    Use   of 

Schools,  by  E.  G.   HARDY,   M.A.,  late  Fellow  of  Jesus  College, 

Oxford.     5-y. 

The  Text  of  this  Edition  is  carefully  adapted  to  School  use. 
SELECT  SATIRES.     Edited  by  Professor  JOHN  E.  B.  MAYOR. 

X.  AND  XI.     3*.  6d.     XII.— XVI.     v  6J> 
Livy. — BOOKS  II.  AND  III.    Edited  by  Rev.  H.  M.  STEPHENSON, 

M.A.     5*. 
BOOKS  XXL  AND  XXII.     Edited  by  the  Rev.  W.  W.  CAPES, 

M.A.     Maps.    5-r. 
BOOKS  XXIII.  AND  XXIV.    Edited  by  G.  C.  MACAULAY,  M.A. 

With  Maps.     5*. 
THE   LAST   TWO    KINGS    OF   MACEDON.       EXTRACTS 

FROM    THE     FOURTH     AND     FIFTH     DECADES     OF 

LIVY.       Selected  and  Edited,  with  Introduction  and  Notes,  by 

F.  H.  RAWUNS,  M.  A.,  Fellow  of  King's  College,  Cambridge;  and 

Assistant-Master  at  Eton.     With  Maps.     3*.  6d. 
THE   SUBJUGATION   OF   ITALY.      SELECTIONS   FROM 

THE  FIRST  DECADE.     Edited  by  G.  E.  MARINDIN,  M.A., 

formerly  Assistant  Master  at  Eton.  [In  preparation. 

Lucretius.      BOOKS  I.—  III.     Edited  by  J.  H.   WARBURTON 

LEE,  M.A.,  late  Scholar  of  Corpus  Christ!  College,  Oxford,  and 

Assistant- Master  at  Rossall.     4^.  6d. 
Lysias. — SELECT  ORATIONS.   Edited  byE.  S.  SHUCKBURGH, 

M.A.,  late  Assistant-Master  at  Eton  College,  formerly  Fellow  and 

Assistant-Tutor  of  Emmanuel  College,  Cambridge.    New  Edition, 

revised.     6s. 

Martial.  —  SELECT  EPIGRAMS.    Edited  by  Rev.  H.  M. 

STEPHENSON,  M.A.  New  Edition,  Revised  and  Enlarged.    6s.  6d. 
Ovid. — FASTI.     Edited  by  G.  H.  HALLAM,  M.A.,  Fellow  of  St. 

John's   College,    Cambridge,    and   Assistant-Master   at    Harrow. 

With  Maps.     5-r. 
HEROIDUM  EPISTULyC  XIII.   Edited  by  E.  S.  SHUCKBURGH, 

M.A.     4f.  6d. 
METAMORPHOSES.    BOOKS  I.— III.    Edited  by  C.  SIMMONS, 

M.A.  [In  preparation . 

METAMORPHOSES.     BOOKS    XIII.    AND   XIV.     Edited   by 

C.  SIMMONS,  M.A.     4-r.  6d. 
Plato. — MENO.     P:dited  by  E.  S.  THOMPSON,  M.A.,  Fellow  of 

Christ's  College,  Cambridge.  [In  preparation. 

APOLOGY  AND   CRITO.      Edited   by   F.    J.    H.    JENKINSON, 

M.A.,  Fellow  of  Trinity  College,  Cambridge.          [In  preparation. 
LACHES.  Edited,  with  Introduction  and  Notes,  by  M.  T.  TATHAM, 

M.A.,    Balliol    College,    Oxford,    formerly   Assistant    Master    at 

Westminster  School.     2s.  6d. 
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Plato.— THE  REPUBLIC.  BOOKS  L— V.  Edited  by  T.  H. 
WARREN,  M.A.,  President  of  Magdalen  College,  Oxford. 

[In  (he  press. 

Plautus. — MILES  GLORIOSUS.     Edited  by  R.  Y,  TYRRELL. 

M.A.,  Fellow  of  Trinity  College,  and  Regius  Professor  cf  Greek  in 

the  University  of  Dublin.     Second  Edition  Revised.     5^. 

AMPHITRUO.     Edited  by  ARTHUR  PALMER,  M.A.,   Fellow  of 

Trinity  College  and  Regius  Professor  of  Latin  in  the  University 

of  Dublin.  [In  preparation. 

CAPTIVI.       Edited  by  A.  RHYS    SMITH,  late  Junior  Student  of 

Christ  Church,  Oxford.  [In  preparation. 

Pliny. — LETTERS.  BOOK  III.  Edited  by  Professor  JOHN  E.  B. 

MAYOR.     With  Life  of  Pliny  by  G.  H.  RENDALL,  M~.  A,     5r. 
LETTERS.     BOOKS  I.   and  II.      Edited  by  J.    COWAN,   B.A., 
Assistant-Master  in  the  Grammar  School,  Manchester. 

[In  preparation. 

Plutarch. — LIFE  OF  THEMISTOKLES.  Edited  by  Rev. 
H.  A.  HOLDEN,  M.A.,  LL.D.  5*. 

Polybius.— THE  HISTORY  OF  THE  ACHAEAN  LEAGUE 
AS  CONTAINED  IN  THE  REMAINS  OF  POLYBIUS. 
Edited  by  W.  W.  CAPES,  M.A.  6s.  6d. 

Propertius. — SELECT  POEMS.  Edited  by  Professor  J.  P. 
POSTGATE,  M.A.,  Fellow  of  Trinity  College,  Cambridge.  Second 
Edition,  revised.  6s. 

Sallust. — CATILINA  AND  JUGURTHA.     Edited  by  C.  MERI- 
VALE,  D.D.,  Dean  of  Ely.     New  Edition,  carefully  revised  and 
enlarged,  qs.  6d.     Or  separately,  2s.  6d.  each. 
BELLUM  CATULINAE.     Edited  by  A.  M.  COOK,  M.A.,  Assist- 

ant  Master  at  St.  Paul's  School.     4*.  6d. 

JUGURTHA.     By  the  same  Editor.  [In preparation. 

Sophocles. — ANTIGONE.  Edited  by  Rev.  JOHN  BOND,  M.  A., 
and  A.  S.  WALPOLE,  M.A.  [In preparation. 

TacitUS. — AGR1COLA   AND    GERMANIA.     Edited   by   A.   J. 
CHURCH,    M.A.,   and   W.   J.    BRODRIBR,    M.A.,  Translators  of 
Tacitus.     New  Edition,  3*.  6d.     Or  separately,  2s.  each. 
THE  ANNALS.     BOOK  VI.     By  the  same  Editors.     2s.  6d. 
THE    HISTORIES.     BOOKS    I.    AND   II.      Edited  by   A.    D. 

GODLEY,  M.A.     sj. 
THE  HISTORIES.     BOOKS  III.— V.     By  the  same  Editor. 

[In  preparation. 

THE  ANNALS.     BOOKS  I.  AND  II.     Edited  by  J.    S.   REID, 
M.L.,  Litt.D.  [In  preparation. 

Terence. — HAUTON    TIMORUMENOS.       Edited   by   E.    S. 

SHUCKBURGH,  M.A.     3*.     With  Translation,  4*.  6d. 
PHORMIO.     Edited    by   Rev.    JOHN    BOND,    M.A.,    and    A.   S. 
WALPOLE,  M.A.     4^.  &/. 
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Thucydides.  BOOK  IV.  Edited  by  C.  E.  GRAVES,  M.A., 
Classical  Lecturer,  and  late  Fellow  of  St.  John's  College, 
Cambridge.  $s. 

BOOKS    III.   AND  V.      By  the   same   Editor.      To  be   published 

separately.  [In  preparation.    (Book  V.  in  the  press.) 

BOOKS  I.  AND  II.     Edited  by  C.  BRYANS,  M.A.    [In  preparation. 

BOOKS  VI.  AND  VII,    THE  SICILIAN  EXPEDITION.    Edited 

by  the  Rev.  PERCIVAL  FROST,  M.A.,  late  Fellow  of  St.  John's 

College,   Cambridge.     New   Edition,  revised  and  enlarged,    with 

Map.     5*. 

Tibullus. — SELECT  POEMS.  Edited  by  Professor  J.  P. 
POSTGATE,  M.A.  [In  preparation. 

Virgil.— /ENEID.  BOOKS  II.  AND  III.  THE  NARRATIVE 
OF  AENEAS.  Edited  by  E.  W.  HOVVSON,  M.A.,  Fellow  of  King's 
College,  Cambridge,  and  Assistant-Master  at  Harrow.  3*. 

Xenophon. — HELLENICA,  BOOKS  i.  AND  n.    Edited  by 

H.  HAILSTONE,   B.  A.,  late   Scholar  of  .Peterhouse,    Cambridge. 

With  Map.     4J.  6rf. 
CYROP/EDIA.     BOOKS   VII.    AND   VIII.    Edited   by  ALFRED 

GOODWIN,    M.A.,    Professor    of  Greek    in    University    College, 

London,     ^s. 
MEMORABILIA  SOCRATIS.     Edited  by  A.  R.  CLUER,  B.A., 

Balliol  College,  Oxford.     6s. 
THE  ANABASIS.     BOOKS  I.— IV.    Edited  by  Professors  \V.  W. 

GOODWIN  and  J.  W.  WHITE.     Adapted  to   Goodwin's    Greek 

Grammar.     With  a  Map.     5-r. 
HIERO.     Introduction,  Summaries,  Critical  and  Explanatory  Notes 

and  Indices,   and   Critical    Appendix.      Edited   by   Rev.   H.    A. 

HOLDEN,    M.A.,  LL.D.     Third  Edition,  revised.     3*.  6J. 
OECONOMICUS.      By   the    same    Editor.      With   Introduction, 

Explanatory  Notes,  Critical  Appendix,  and  Lexicon.     6s. 


CLASSICAL   LIBRARY. 

(i)  Texts,  Edited  with  Introductions  and  Notes, 
for  the  use  of  Advanced  Students.  (2)  Commentaries 
and  Translations. 

ylllS.— THE  EUMENIDES.  The  Greek  Text,  with 
Introduction,  English  Notes,  and  Verse  Translation.  By  BERNARD 
DRAKE,  M.A.,  late  Fellow  of  King's  College,  Cambridge. 
Svo.  BJ. 

AGAMEMNON.  Edited,  with  Introduction  and  Notes,  by  A.  W. 
VERRALL,  Litt.D.  8vo.  [In  preparation. 

AGAMEMNON,  CIIOEPHORCE,  AND  EUMENIDES. 
Edited,  with  Introduction  and  Notes,  by  A.  O.  PRICKARD,  M.A., 
Fellow  and  Tutor  of  New  College,  Oxford.  8/0. 

[/»  preparation. 
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.  —  THE  "  SEVEN  AGAINST  THEBES."  Edited, 
with  Introduction,  Commentary,  and  Translation,  by  A.  W. 
VERRALL,  Litt.D.,  Fellow  of  Trinity  College,  Cambridge.  8vo. 
7-r.  6d. 

THE  SUPPLICES.  A  Revised  Text,  with  Introduction,  Critical 
Notes,  Commentary  and  Translation.  By  T.  G.  TUCKER,  M.A., 
Fellow  of  St.  John's  College,  Cambridge,  and  Professor  of  Classical 
Philology  in  the  University  of  Melbourne.  8vo.  [In  the  press. 

Antoninus,    Marcus    Aurelius.  —  BOOK  IV.  OF  THE 

MEDITATIONS.  The  Text  Revised,  with  Translation  and 
Notes,  by  HASTINGS  CROSSLEY,  M.A.,  Professor  of  Greek  in 
Queen's  College,  Belfast.  Svo.  6s. 

Aristotle.  —  THE  METAPHYSICS.    BOOK  i.    Translated  by 

a  Cambridge  Graduate.     Svo.     $s.  [Book  II.  in  preparation. 

THE  POLITICS.     Edited,  after  SUSEMIHL,   by   R.   D.   HICKS, 

M.A.,  Fellow  of  Trinity  College,  Cambridge.     Svo. 

[In  the  press. 
THE  POLITICS.      Translated,  with  Analysis  and  Critical  Notes, 

by  Rev.  J.  E.  C.  WELLDON,   M.A.,   Fellow  of   King's  College, 

Cambridge,  and  Head-Master  of  Harrow  School.    Second  Edition, 

revised.     Crown  Svo.      ics.  6d. 
THE    RHETORIC.      Translated,   with   an  Analysis  and   Critical 

Notes,  by  the  same.     Crown  Svo.     'js.  6d. 
THE  ETHICS.     Translated,  with  an  Analysis  and  Critical  Notes, 

by  the  same.     Crown  Svo.  [In  preparation. 

AN  INTRODUCTION    TO     ARISTOTLE'S     RHETORIC 

With  Analysis,  Notes,  and  Appendices.     By  E.  M.  COPE,  Fellow 

and  Tutor  of  Trinity  College,  Cambridge.     Svo.      14^. 
THE  SOPHISTICI  ELENCHI.      With  Translation  and    Notes 

by  E.  POSTE,  M.A.,  Fellow  of  Oriel  College,  Oxford.   Svo.  Ss.  6d. 

Aristophanes.  —  THE  BIRDS.  Translated  into  English  Verse, 
with  Introduction,  Notes,  and  Appendices,  by  B.  H.  KENNEDY, 
D.D.,  Regius  Professor  of  Greek  in  the  University  of  Cambridge. 
Crown  Svo.  6s.  Help  Notes  to  the  same,  for  the  use  of 
Students,  is.  6d. 

Attic  Orators.—  FROM  ANTIPHON  TO  ISAEOS.  By 
R.  C.  JEBB,  Litt.D.,  LL.D.,  Professor  of  Greek  in  the  University 
of  Glasgow.  2  vols.  Svo.  25^. 

BabriuS.  —  Edited,  with  Introductory  Dissertations,  Critical  Notes, 
Commentary  and  Lexicon.  By  Rev.  W.  GUNION  RUTHERFORD, 
M.  A.,  LL.D.,  Head-Master  of  Westminster.  Svo.  12s.  6d. 

Cicero.—  THE  ACADEMICA.  The  Text  revised  and  explained 
by  J.  S.  REID,  M.L.,  Litt.D.,  Fellow  of  Caius  College,  Cam 
bridge.  Svo.  15-r. 

THE  ACADEMICS.      Translated  by  J.   S.  REID,   M.L.,  Litt.D. 
Svo.     $s.  6d. 
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Cicero. — SELECT  LETTERS.  After  the  Edition  of  ALBERT 
WATSON,  M.A.  Translated  by  G.  E.  JEANS,  M.A.,  Fellow  of 
Hertford  College,  Oxford,  and  late  Assistant-Master  at  Haileybury. 
Second  Edition.  Revised.  Crown  8vo,  ioj.  6d. 

(See  also  Classical  Series.) 

Euripides.— MEDEA.  Edited,  with  Introduction  and  Notes,  by 
A.  W.  VERRALL,  Litt.D.,  Fellow  and  Lecturer  of  Trinity  Col 
lege.  Cambridge.  8vo.  7-r.  6d. 

IPHIGENIA  IN  AULIS.  Edited,  with  Introduction  and  Notes, 
by  E.  B.  ENGLAND,  M.A.,  Lecturer  in  the  Owens  College, 
Manchester.  8vo.  [In preparation. 

INTRODUCTION  TO  THE  STUDY  OF  EURIPIDES.  By 
Professor  J.  P.  MAHAFFY.  Fcap.  8vo.  is.  6d.  (Classical  Writers 
Series.) 

(See  also  Classical  Series.) 

Herodotus. — BOOKS  i.— HI.    THE  ANCIENT  EMPIRES 

OF  THE  EAST.  Edited,  with  Notes,  Introductions,  and  Ap 
pendices,  by  A.  H.  SAYCE,  Deputy-Professor  of  Comparative 
Philology,  Oxford;  Honorary  LL.D.,  Dublin.  Demy  8vo.  \6s. 

BOOKS  IV.— IX.  Edited  by  REGINALD  W.  MACAN,  M.A., 
Lecturer  in  Ancient  History  at  Brasenose  College,  Oxford.  8vo. 

[In  preparation. 

Homer. — THE  ILIAD.  Edited,  with  Introduction  and  English 
Notes,  by  WALTER  LEAF,  Litt.D.,  late  Fellow  of  Trinity  College, 
Cambridge.  8vo.  In  Two  Volumes.  Vol.  I.  Books  I.— XII.  14*. 
Vol.  II.  Books  XIII.— XIV.  14*. 

THE  ILIAD.  Translated  into  English  Prose.  By  ANDREW 
LANG,  M.A.,  WALTER  LEAF,  Litt.D.,  and  ERNEST  MYERS, 
M.A.  Crown  8vo.  12s.  6d. 

THE  ODYSSEY.  Done  into  English  by  S.  H.  BUTCHER,  M.A., 
Professor  of  Greek  in  the  University  of  Edinburgh,  and  ANDREW 
LANG,  M.A.,  late  Fellow  of  Merton  College,  Oxford.  Seventh 
and  Cheaper  Edition,  revised  and  corrected.  Crown  8vo.  4^.  6d. 

INTRODUCTION  TO  THE  STUDY  OF  HOMER.  By  the 
Right  Hon.  W.  E.  GLADSTONE,  M.P.  i8mo.  is.  (Literature 
Primers.) 

HOMERIC  DICTIONARY.  For  Use  in  Schools  and 
Colleges.  Translated  from  the  German  of  Dr.  G.  AUTENRIETH, 
with  Additions  and  Corrections,  by  R.  P.  KEEP,  Ph.D.  With 
numerous  Illustrations.  Crown  8vo.  6s. 

(See  also  Classical  Series.) 

Horace. — THE  WORKS  OF  HORACE  RENDERED  INTO 

ENGLISH  PROSE.  With  Introductions,  Running  Analysis, 
Notes,  &c.  By  J.  LONSDALE,  M.A.,  and  S.  LEE,  M.A.  (Globe 
Edition.)  3^.  6d. 

STUDIES,     LITERARY     AND     HISTORICAL,     IN    THE 
ODES  OF  HORACE.     By  A.  W.  VERRALL,  Fellow  of  Trinity 
College,  Cambridge.     Demy  8vo.     Ss.  64. 
(See  also  Classical  Series.) 
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Juvenal.— THIRTEEN  SATIRES  OF  JUVENAL.  With  a 
Commentary.  By  JOHN  E.  B.  MAYOR,  M.A.,  Professor  of  Latin 
in  the  University  of  Cambridge.  Crown  8vo. 

***  Vol.  I.  Fourth  Edition,  Revised  and  Enlarged.  los.  6rf. 
Vol.  II.  Second  Edition.  IDS.  6d. 

%*  The  new  matter  consists  of  an  Introduction  (»p.  1—53),  Addi 
tional  Notes  (pp.  333—466)  and  Index  (pp.  467—526).  It  is  also 
issued  separately,  as  a  Supplement  to  the  previous  edition,  at  5-r. 

THIRTEEN  SATIRES.  Translated  into  English  after  the  Text 
of  J.  E.  B.  MAYOR  by  ALEXANDER  LEEPER,  M.A.,  Warden 
of  Trinity  College,  in  the  University  of  Melbourne.  Crown  8vo. 
3*.  6d. 

(See  also  Classical  Series.} 

Ktesias.— THE   FRAGMENTS    OF   THE  PERSIKA   OF 

KTESIAS.        Edited    with    Introduction    and    Notes   by    JOHN 
GILMORE,  M.A.     8vo.  [immediately. 

Livy. — BOOKS  L— IV.  Translated  by  Rev.  H.  M.  STEPHENSOX, 
M.A.,  late  Head-Master  of  St.  Peter's  School,  York. 

[/«  preparation. 

BOOKS  XXL— XXV.  Translated  by  ALFRED  JOHN  CHURCH, 
M.A.,  of  Lincoln  College,  Oxford,  Professor  of  Latin,  University 
College,  London,  and  WILLIAM  JACKSON  BRODRJRV,  M.  A.,  late 
Fellow  of  St.  John's  College,  Cambridge.  Cr.  8vo.  >js.  6d. 
INTRODUCTION  TO  THE  STUDY  OF  LIVY.  By  Rev. 
W.  W.  CAPES,  Reader  in  Ancient  History  at  Oxford.  Fcap.  8vo. 
is.  6d.  (Classical  Writers  Series.} 

(See  also  Classical  Series.} 

Martial.— BOOKS  I.  AND  II.  OF  THE  EPIGRAMS.  Edited, 
with  Introduction  and  Notes,  by  Professor  J.  E.  B.  MAYOR,  M.A. 
8vo.  [In  the  press. 

(See  also  Classical  Series.} 

Pausanias. — DESCRIPTION  OF  GREECE.    Translated  by 

J.  G.  FRAZER,  M.A.,  Fellow  of  Trinity  College,  Cambridge. 

[In  preparation. 

Phrynichus.— THE  NEW  PHRYNICHUS  ;  being  a  Revised 
Text  of  the  Ecloga  of  the  Grammarian  Phrynichus.  With  Intro 
duction  and  Commentary  by  Rev.  W.  GuNION  RUTHERFORD, 
M.  A. ,  LL.D.,  Head-Master  of  Westminster.  8vo.  185. 

Pindar. — THE  EXTANT  ODES  OF  PINDAR.  Translated 
into  English,  with  an  Introduction  and  short  Notes,  by  ERNEST 
MYERS,  M.A.,  late  Fellow  of  VVadharn  College,  Oxford.  Second 
Edition.  Crown  8vo.  5*. 

THE  OLYMPIAN  AND  PYTHIAN  ODES.  Edited,  with  an 
Introductory  Essay,  Notes,  and  Indexes,  by  BASIL  GILDERSLEEVE, 
Professor  of  Greek  in  the  Johns  Hopkins  University,  Baltimore. 
Crown  8vo.  JS.  6d. 

PlatO. — PH^iDO.  Edited,  with  Introduction,  Notes,  and  Appen 
dices,  by  R.  D.  ARCHER-HIND,  M.A.,  Fellow  of  Trinity  College. 
Cambridge.  8vo.  Ss.  6d. 
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PlatO. — TIMAEUS.— Edited,  with  Introduction,  Notes,  and  a 
Translation,  by  the  same  Editor.  __8vo.  i6s. 

PH^DO.  Edited,  with  Introduction  and  Notes,  by  W.  D.  GEDDES, 
LL.D.,  Principal  of  the  University  of  Aberdeen.  Second  Edition. 
Demy  8vo.  8s.  6d. 

PHILEBUS.  Edited,  with  Introduction  and  Notes,  by  HENRY 
JACKSON,  M.A.,  Fellow  of  Trinity  College,  Cambridge.  8vo. 

[In  preparation. 

THE  REPUBLIC. — Edited,  with  Introduction  and  Notes,  by 
H.  C.  GOODHART,  M.A.,  Fellow  of  Trinity  College,  Cam 
bridge.  Svo.  [In  preparation. 

THE  REPUBLIC  OF  PLATO.  Translated  into  English,  with  an 
Analysis  and  Notes,  by  J.  LL.  DAVIES,  M.A.,  and  D.  |.  VAUGHAN, 
M.A.  i8mo.  4J.  6d. 

EUTHYPHRO,  APOLOGY,  CRITO,  AND  PH^DO.  Trans 
lated  by  F.  J.  CHURCH.  i8mo.  45.  6d. 

PH/EDRUS,    LYSIS,    AND    PROTAGORAS.       A    New    and 
Literal    Translation,   mainly    from  the  text    of  Bekker.      By  J. 
WRIGHT,  M.A. ,  Trinity  College,  Cambridge.     i8mo.     4*.  6d. 
(See  also  Classical  Series.) 

Plautus. — THE  MOSTELLARIA  OF  PLAUTUS.  With  Notes, 
Prolegomena,  and  Excursus.  By  WILLIAM  RAMSAY,  M.A., 
formerly  Professor  of  Humanity  in  the  University  of  Glasgow. 
Edited  by  Professor  GEORGE  G.  RAMSAY,  M.A.,  of  the  University 
of  Glasgow.  Svo.  14^. 

(See  also  Classical  Series.) 

Pliny.— LETTERS  TO  TRAJAN.  Edited,  with  Introductory 
Essays  and  Notes,  by  E.  G.  HARDY,  M.A.,  late  Fellow  of  Jesus 
College,  Oxford.  Svo.  [In  the  press. 

Polybius. — THE  HISTORIES.  Translated,  with  Introduction 
and  Notes,  by  E.  S.  SHUCKBURGH,  M.A.  2  vols.  Crown  Svo. 

[In  the  press. 

SalluSt. — CATILINE     AND     JUGURTHA.       Translated,    with 
Introductory  Essays,  by  A.  W.'POLLARD,  B.A.     Crown  Svo.     6s. 
THE  CATILINE  (separately).     Crown  Svo.     3*. 
(See  also  Classical  Series.) 

Sophocles. — OZDIPUS  THE  KING.  Translated  from  the 
Greek  of  Sophocles  into  English  Verse  by  E.  D.  A.  MORSHEAD, 
M. A.,  late  Fellow  of  New  College,  Oxford;  Assistant  Master  at 
Winchester  College.  Fcap.  Svo.  3*.  6d. 

Studia  Scenica. — Part  I.,  Section  I.  Introductory  Study  on 
the  Text  of  the  Greek  Dramas.  The  Text  of  SOPHOCLES' 
TRACHINIAE,  1-300.  By  DAVID  S.  MARGOLIOUTH,  Fellow 
of  New  College,  Oxford.  Demy  Svo.  2s.  6d. 

TacitUS. — THE  ANNALS.  Edited,  with  Introductions  and 
Notes,  by  G.  O.  HOLBROOKE,  M.A.,  Professor  of  Latin  in  Trinity 
College,  Hartford,  U.S.A.  With  Maps.  Svo.  i6s. 
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TacitUS.— THE  ANNALS.  Translated  by  A.  J.  CHURCH,  M.  A., 
and  W.  J.  BRODRIBB,  M.A.  With  Notes  and  Maps.  New 
Edition.  Crown  8vo.  Js.  6d. 

THE  HISTORIES.  Edited,  with  Introduction  and  Notes,  by 
Rev.  W.  A.  SPOON ER,  M.A.,  Fellow  of  New  College,  and 
H.  M.  SPOONER,  M.A.,  formerly  Fellow  of  Magdalen  College, 
Oxford.  8vo.  [/» preparation. 

THE  HISTORY.  Translated  by  A.  J.  CHURCH,  M.A.,  and 
W.  J.  BRODRIBB,  M.A.  With  Notes  and  a  Map.  Crown  8vo. 
6s. 

THE  AGRICOLA  AND  GERM  ANY,  WITH  THE  DIALOGUE 
ON  ORATORY.  Translated  by  A.  J.  CHURCH,  M.A.,  and 
W.  J.  BRODRIBB,  M.A.  With  Notes  and  Maps.  New  and 
Revised  Edition.  Crown  8vo.  4^.  6d. 

INTRODUCTION  TO  THE  STUDY  OF  TACITUS.  By 
A.  J.  CHURCH,  M.A.  and  W.  J.  BRODRIBB,  M.A.  Fcap.  8vo. 
is.  6d.  (Classical  Writers  Series.) 

TheOCritUS,  Bion,  and  MoSChuS.  Rendered  into  English 
Prose,  with  Introductory  Essay,  by  A.  LANG,  M.A.  Crown  8vo.  6s. 

Virgil.  — THE  WORKS  OF  VIRGIL  RENDERED  INTO 
ENGLISH  PROSE,  with  Notes,  Introductions,  Running  Analysis, 
and  an  Index,  by  JAMES  LONSDALE,  M.A.,  and  SAMUEL  LEE, 
M.A.  New  Edition.  Globe  8vo.  3*.  6d. 

THE  ^ENEID.  Translated  by  J.  W.  MACK  AIL,  M.A.,  Fellow  of 
Balliol  College,  Oxford.  Crown  8vo.  js.  6d. 

Xenophon.— COMPLETE  WORKS.  Translated,  with  Introduc 
tion  and  Essays,  by  H.  G.  DAKYNS,  M.A.,  Assistant-Master  in 
Clifton  College.  Four  Volumes.  Crown  8vo.  [In  the  press. 


GRAMMAR,  COMPOSITION,  &  PHILOLOGY. 

Belcher. — SHORT  EXERCISES  IN  LATIN  PROSE  COM 
POSITION  AND  EXAMINATION  PAPERS  IN  LATIN 
GRAMMAR,  to  which  is  prefixed  a  Chapter  on  Analysis  of 
Sentences.  By  the  Rev.  H.  BELCHER,  M.A.,  Rector  of  the  High 
School,  Dunedin,  N.Z.  New  Edition.  181110.  is.  6d. 

KEY  TO  THE  ABOVE  (for  Teachers  only).     ,v.  6d. 

SHORT  EXERCISES  IN  LATIN  PROSE  COMPOSITION. 
Part  II.,  On  the  Syntax  of  Sentences,  with  an  Appendix,  includ 
ing  EXERCISES  IN  LATIN  IDIOMS,  &c.  i8mo.  2s. 

KEY  TO  THE  ABOVE  (for  Teachers  only).     3*. 
Blackie. — GREEK  AND  ENGLISH  DIALOGUES  FOR  USE 
IN  SCHOOLS  AND  COLLEGES.  By  JOHN  STUART  BLACKIE, 
Emeritus    Professor   of  Greek   in   the    University   of   Edinburgh. 
New  Edition.     Fcap.  8vo.     2s.  6al. 
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Bryans.— LATIN     PROSE     EXERCISES     BASED     UPON 

CAESAR'S  GALLIC  WAR.     With  a  Classification  of  Caesar's 

Chief  Phrases  and   Grammatical  Notes  on  Caesar's  Usages.     By 

CLEMENT  BRYANS,  M.A.,  Assistant-Master  in  Dulwich  College. 

Second  Edition,  Revised  and  Enlarged.     Extra  fcap.  8vo.     2s.  6d. 

KEY  TO  THE  ABOVE  (for  Teachers  only).  New  Edition.  4*.  6d. 

GREEK  PROSE  EXERCISES  based  upon  Thucydides.     By  the 

same  Author.     Extra  fcap.  8vo.  [In  preparation. 

Cookson. — A  LATIN  SYNTAX.     By  CHRISTOPHER  COOKSON, 

M.A.,  Assistant- Master  at  S.  Paul's  School.  8vo.  [In  preparation. 

Eicke.— FIRST  LESSONS  IN  LATIN.    By  K.  M.  EICKE,  B.A., 

Assistant-Master  in  Oundle  School.     Globe  8vo.     25. 
England. — EXERCISES  ON  LATIN  SYNTAX  AND  IDIOM. 
ARRANGED  WITH  REFERENCE  TO  ROBY'S  SCHOOL 
LATIN  GRAMMAR.      By  E.  B.   ENGLAND,  M.A.,  Assistant 
Lecturer  at  the  Owens  College,  Manchester.     Crown  8vo.     2s.  6d. 
Key  for  Teachers  only,  2s.  6d. 
Goodwin. — Works  by  W.  W.  GOODWIN,  LL.D.,  Professor  of 

Greek  in  Harvard  University,  U.S.A. 
SYNTAX  OF  THE  MOODS  AND  TENSES  OF  THE  GREEK 

VERB.     New  Edition,  revised.     Crown  8vo.     6s.  6d. 
A  GREEK  GRAMMAR.     New  Edition,  revised.     Crown  8vo.    6s. 
"It    is   the  best    Greek    Grammar  of   its    size    in    the    English    language." — 
ATHENVEUM. 

A  GREEK  GRAMMAR  FOR  SCHOOLS.  Crown  8vo.  3*.  6d. 
Greenwood. — THE  ELEMENTS  OF  GREEK  GRAMMAR, 
including  Accidence,  Irregular  Verbs,  and  Principles  of  Deriva 
tion  and  Composition ;  adapted  to  the  System  of  Crude  Forms. 
By  J.  G.  GREENWOOD,  Principal  of  Owens  College,  Manchester. 
New  Edition.  Crown  8vo.  $s.  6d. 

Hadley  and  Allen. — A  GREEK  GRAMMAR  FOR 
SCHOOLS  AND  COLLEGES.  By  JAMES  HADLEY,  late 
Professor  in  Yale  College.  Revised  and  in  part  Rewritten  by 
FREDERIC  DE  FOREST  ALLEN,  Professor  in  Harvard  College. 
Crown  8vo.  6s. 

Hodgson.— MYTHOLOGY  FOR  LATIN  VERSIFICATION. 
A  brief  Sketch  of  the  Fables  of  the  Ancients,  prepared  to  be 
rendered  into  Latin  Verse  for  Schools.  By  F.  HODGSON,  B.D., 
late  Provost  of  Eton.  New  Edition,  revised  by  F.  C.  HODGSON, 
M.A.  i8mo.  3*. 

Jackson. — FIRST  STEPS  TO  GREEK  PROSE  COMPOSI 
TION.  By  BLOMFIELD  JACKSON,  M.A.,  Assistant-Master  in 
King's  College  School,  London.  New  Edition,  revised  and 
enlarged.  i8mo.  is.  6d. 

KEY  TO  FIRST  STEPS  (for  Teachers  only).      i8mo.     3*.  6d. 

SECOND  STEPS  TO  GREEK  PROSE  COMPOSITION,  with 
Miscellaneous  Idioms,  Aids  to  Accentuation,  and  Examination 
Papers  in  Greek  Scholarship.  iSrno.  2s.  6d. 

KEY  TO  SECOND  STEPS  (for  Teachers  only).     iSmo.     3*.  6d. 
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Kynaston.— EXERCISES    IN    THE   COMPOSITION    OF 

GREEK  IAMBIC  VERSE  by  Translations  from  English  Dra 
matists.  By  Rev.  H.  KYNASTON,  D.D.,  Principal  of  Cheltenham 
College.  With  Introduction,  Vocabulary,  £c.  New  Edition, 
revised  and  enlarged.  Extra  fcap.  8vo.  5-r. 

KEY  TO  THE  SAME  (for  Teachers  only).    Extra  fcap.  8vo.  4*.  6<i. 

Lupton. — Works  byj.  H.  LUPTON,  M.  A.,  Sur-Master  of  St.  Paul's 

School,   and  formerly  Fellow  of  St.  John's  College,   Cambridge. 

AN    INTRODUCTION     TO    LATIN    ELEGIAC    VERSE 

COMPOSITION.     Globe  8vo.     2s.  6d. 

LATIN  RENDERING  OF  THE  EXERCISES  IN  PART  II. 
(XXV. -C.).  Globe  8vo.  $s.  6d. 

AN  INTRODUCTION  TO  LATIN  LYRIC  VERSE  COMPO 
SITION.  Globe  8vo.  3*. 

KEY  FOR  THE  USE    OF    TEACHERS    ONLY.     Globe  8vo. 

4*.  6d. 

Mackie.— PARALLEL  PASSAGES  FOR  TRANSLATION 
INTO  GREEK  AND  ENGLISH.  Carefully  graduated  for  the 
use  of  Colleges  and  Schools.  With  Indexes.  By  Rev.  ELLIS  C. 
MACKIE,  Classical  Master  at  Heversham  Grammar  School.  Globe 
8vo.  4-r.  6d. 

Macmillan. — FIRST  LATIN  GRAMMAR.  By  M.  C.  MAC- 
MILLAN,  M.A.,  late  Scholar  of  Christ's  College,  Cambridge; 
sometime  Assistant-Master  in  St.  Paul's  School.  New  Edition, 
enlarged.  Fcap.  8vo.  is.  6d. 

Macmillan's  Greek  Course. — Edited  by  Rev.  w.  GUNION 

RUTHERFORD,  M.A.,  LL.D.,  Head  Master  of  Westminster. 
I.— FIRST  GREEK  GRAMMAR.    By  the  Editor.    New  Edition, 

thoroughly  revised.     Globe  8vo.     2s. 

II. — EASY  LESSONS  IN  GREEK  ACCIDENCE.  By  H.  G. 
UNDERBILL,  M.A.,  Assistant-Master  St.  Paul's  Preparatory 
School.  Globe  Svo.  2s. 

Ill  —SECOND  GREEK  EXERCISE  BOOK.       ^ 
IV.— MANUAL  OF  GREEK  ACCIDENCE.         IrA^^™//,,* 
V  -MANUAL  OF  GREEK  SYNTAX.  AIn  preparation. 

VI.—  ELEMENTARY  GREEK  COMPOSITION.] 
Macmillan's  Greek  Reader — STORIES  AND  LEGENDS. 

A  First  Greek  Reader,  with  Notes,  Vocabulary,  and  Exercises. 
By  F.  H.  COLSON,  M,  A.,  late  Fellow  of  St.  John's  College,  Cam 
bridge,  and  Senior  Classical  Master  of  Bradford  Grammar  School. 
Globe  Svo.  35. 

Macmillan's  Latin  Course.     FIRST  YEAR.    By  A.  M. 

COOK,  M.A.,  Assistant-Master  at  St.  Paul's  School  New  Edition, 
revised  and  enlarged.  Globe  Svo.  35.  6d. 

*#*   The  Second  Part  is  in  preparation, 

Macmillan's  Latin  Reader. — A  LATIN  READER  FOR 
THE  LOWER  FORMS  IN  SCHOOLS.  By  H.  J.  HARDY, 
M.  A.,  Assistant  Master  in  Winchester  College.  Globe  Svo.  2s.  6J. 
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Macmillan's  Shorter  Latin  Course.      By  A.  M.  COOK, 

M.A.,  Assistant-Master  at  St. Paul's  School.  Being  an  abridgment 
of  "  Macmillan's  Latin  Course,"  First  Year.  Globe  8vo.  is.  6J. 
Marshall. — A  TABLE  OF  IRREGULAR  GREEK  VERBS. 
classified  according  to  the  arrangement  of  Curtius's  Greek  Grammar, 
By  J.  M.  MARSHALL,  M.A.,  Head  Master  of  the  Grammar 
School,  Durham.  New  Edition.  8vo.  is. 

Mayor  (John  E.  B.)— FIRST  GREEK  READER.    Edited 

after  KARL  HALM,  with  Corrections  and  large  Additions  by  Pro 
fessor  JOHN  E.  B.  MAYOR,  M.A.,  Fellow  of  St.  John's  College, 
Cambridge.  New  Edition,  revved.  Fcap.  8vo.  4^.  6J. 
Mayor  (Joseph  B.)— GREEK  FOR  BEGINNERS.  By  the 
Rev.  J.  B.  MAYOK,  M.A.,  Professor  of  Classical  Literature  in 
King's  College,  London.  Part  I.,  with  Vocabulary,  i.j.  6d. 
Parts  II.  and  III.,  with  Vocabulary  and  Index,  3^.  6d.  Complete 
iu  one  Vol.  fcap.  Svo.  4^.  6</. 

Nixon. — PARALLEL  EXTRACTS,  Arranged  for  Translation  into 
English  and  Latin,  with  Notes  on  Idioms.  By  J.  E.  NIXON, 
M.A.,  Fellow  and  Classical  Lecturer,  King's  College,  Cambridge. 
Part  I. — Historical  and  Epistolary.  New  Edition,  revised  and 
enlarged.  Crown  Svo.  3*.  6d. 

PROSE  EXTRACTS,  Arranged  for  Translation  into  English  and 
Latin,  with  General  and  Special  Prefaces  on  Style  and  Idiom. 
I.  Oratorical.  II.  Historical.  III.  Philosophical  and  Miscella 
neous.  By  the  same  Author.  Crown  Svo.  3^.  6d. 

*^*  Translations  of  Select  Passages  supplied  by  Author  only. 

Peile.— A  PRIMER  OF  PHILOLOGY.  By  J.  PEILE,  Litt.D., 
Master  of  Christ's  College,  Cambridge.  iSmo.  is. 

Postgate.— PASSAGES  FOR  TRANSLATION  INTO  LATIN 
PROSE.  With  Introduction  and  Notes,  by  J.  P.  POSTGATE, 
M.A.  Crown  Svo.  [In  the  press. 

Postgate    and    Vince. — A    DICTIONARY   OF   LATIN 

ETYMOLOGY.     By  J.  P.  POSTGATE,  M.A.,  and  C.  A.  VINCE, 

M.A.  \In  preparation. 

PottS  (A.   W.) — Works  by    ALEXANDER    W.    POTTS,    M.A., 

LL.D.,  late    Fellow  of  St.  John's  College,    Cambridge;    Heud 

Master  of  the  Fettes  College,  Edinburgh. 

HINTS  TOWARDS  LATIN  PROSE  COMPOSITION.     New 

Edition.     Extra  fcap.  Svo.     3^. 

PASSAGES  FOR  TRANSLATION  INTO  LATIN  PROSE. 
Edited  with  Notes  and  References  to  the  above.  New  Edition. 
Extra  fcap.  Svo.  2s.  6<Y. 

LATIN  VERSIONS  OF  PASSAGES  FOR  TRANSLATION 
INTO  LATIN  PROSE  (for  Teachers  only),  zs.  6J. 

Preston.— EXERCISES  IN  LATIN  VERSE  COMPOSITION. 
By  Rev.  G.  PRESTON,  M.A.,  Head  Master  of  the  King's  School, 
Chester.  (With  Key.)  Globe  Svo.  {In preparation 
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Reid.— A  GRAMMAR  OF  TACITUS.  By  J.  S.  REID,  M.L., 
Fellow  of  Caius  College,  Cambridge.  [In  preparation. 

A    GRAMMAR    OF    VERGIL.     By  the  same  Author. 

[In  preparation. 
%*  Similar  Grammars  to  other  Classical  Authors  will  probably  follow. 

Roby. — A  GRAMMAR    OF  THE  LATIN  LANGUAGE,  from 
Plautus  to  Suetonius.     By  H.  J.  ROBY,  M.A.,  late  Fellow  of  St. 
lohn's    College,     Cambridge.        In   Two    Parts.       Part   I.  Fifth 
Edition,  containing: — Book    I.     Sounds.       Book   II.     Inflexions. 
Book  III.    Word-formation.     Appendices.     Crown  8vo.     f)s. 
Part  II.  Syntax,  Prepositions,  &c.     Crown  8vo.     los.  6J. 
"  Marked  by  the  clear  and  practised  insight  of  a  master  in  his  art.     A  book  that 

would  do  honour  to  any  country." — ATHEN.AIUM. 

SCHOOL  LATIN  GRAMMAR.  By  the  same  Author.  Crown 
8vo.  5*. 

Rush. — SYNTHETIC  LATIN  DELECTUS.  A  First  Latin 
Construing  Book  arranged  on  the  Principles  of  Grammatical 
Analysis.  With  Notes  and  Vocabulary.  By  E.  RUSH,  B.A. 
With  Preface  by  the  Rev.  W.  F.  MOULTON,  M.A.,  D.D.  New 
and  Enlarged  Edition.  Extra  fcap.  8vo.  2s.  6d. 

Rust. — FIRST  STEPS  TO  LATIN  PROSE  COMPOSITION. 
By  the  Rev.  G.  RUST,  M.A.,  of  Pembroke  College,  Oxford, 
Master  of  the  Lower  School,  King's  College,  London.  New 
Edition.  i8mo.  is.  6d. 

KEY  TO  THE  ABOVE.  By  W.  M.  YATES,  Assistant-Master  in 
the  High  School,  Sale.  i8mo.  3$.  6d. 

Rutherford. — Works  by  the  Rev.  W.  GUNION  RUTHERFORD, 
M.A.,  LL.D.,  Head-Master  of  Westminster. 

REX  LEX.  A  Short  Digest  of  the  principal  Relations  between 
Latin,  Greek,  and  Anglo-Saxon  Sounds.  8vo.  [In  preparation. 

THE  NEW  PHRYNICHUS  ;  being  a  Revised  Text  of  the 
Ecloga  of  the  Grammarian  Phrynichus.  With  Introduction  and 
Commentary.  8vo.  iSs.  (See  also  Macmillan's  Greek 
Course. ) 

Simpson. — LATIN  PROSE  AFTER  THE  BEST  AUTHORS. 

By  F.  P.  SIMPSON,  B.A.,  late  Scholar  of  Balliol  College,  Oxford. 
Part  I.     C^SARIAN  PROSE.     Extra  fcap.  8vo.     2s.  6d. 

KEY  TO  THE  ABOVE,  for  Teachers  only.     Extra  fcap.    8vo.    $s. 

Thring. — Works  by  the  Rev.  E.  THRING,  M.A.,  late  Head-Master 

of  Uppingham  School. 
A   LATIN   GRADUAL.        A   First   Latin  Construing  Book  for 

Beginners.      New    Edition,    enlarged,    with    Coloured    Sentence 

Maps.     Fcap.  8vo.     2s.  6d. 
A  MANUAL  OF  MOOD  CONSTRUCTIONS.   Fcap.  8vc.   is.  6d. 


CLASSICAL  PUBLICATIONS.  21 

Welch  and  Duffield.— LATIN  ACCIDENCE  AND  EXER 
CISES  ARRANGED  FOR  BEGINNERS.  By  WILLIAM 
WELCH,  M.  A.,  and  C.  G.  DUFFIKLD,  M.A.,  Assistant  Masters  at 
Cranleigh  School.  i8mo.  I*.  6d. 

This  book  is  intended  as  an  introduction  to  Macmillan's  Elenienta>y 
Classics,  and  is  the  development  of  a  plan  which  has  been  in  use 
for  some  time  and  has  been  worked  satisfactorily. 

White. — FIRST  LESSONS  IN  GREEK.  Adapted  to  GOOD 
WIN'S  GREEK  GRAMMAR,  and  designed  as  an  introduction 
to  the  ANABASIS  OF  XENOPHON.  By  JOHN  WILLIAMS 
WHITE,  Ph.D.,  Assistant- Professor  of  Greek  in  Harvard  Univer 
sity.  Crown  8vo.  4^-.  6^. 

Wilkins    and    Strachan. —  ANALECTA  :    PASSAGES 

FOR    TRANSLATION.       Selected   and   Arranged   by   A.    S. 

WILKINS,  M.A.,  Professor  of  Latin,  and  J.  STRACHAN,  M.A., 

Professor  of  Greek,  in  the  Owens  College,  Manchester.     5^. 
Wright. — Works  by  J.    WRIGHT,    M.A.,    late   Head   Master  of 

Suiton  Coldfield  School. 
A   HELP  TO  LATIN  GRAMMAR  ;  or,  The  Form  and  Use  of 

Words  in  Latin,  with  Progressive  Exercises.     Crown  8vo.     4^.  6</. 
THE  SEVEN  KINGS  OF  ROME.     An  Easy  Narrative,  abridged 

from  the  First  Book  of  Livy  by  the  omission  of  Difficult  Passages  ; 

being  a  First  Latin  Reading  Book,  with  Grammatical  Notes  and 

Vocabulary.     New  and  revised  Edition.     Fcap.  8vo.     3^-.  6d. 
FIRST  LATIN  STEPS;   OR,    AN   INTRODUCTION  BY  A 

SERIES  OF  EXAMPLES  TO  THE  STUDY  OF  THE  LATIN 

LANGUAGE.     Crown  8vo.     35. 
ATTIC    PRIMER.     Arranged   for  the  Use  of  Beginners.     Extra 

fcap.  8vo.     2s.  6d. 
A    COMPLETE     LATIN     COURSE,     comprising    Rules    with 

Examples,  Exercises,  both  Latin  and  English,  on  each  Rule,  and 

Vocabularies.     Crown  8vo.     2s.  6d. 


ANTIQUITIES,    ANCIENT    HISTORY,  AND 
PHILOSOPHY. 

Arnold. — Works  by  W.  T.  ARNOLD,  M.A. 

A  HANDBOOK  OF  LATIN  EPIGRAPHY.        [fa preparation. 
THE  ROMAN  SYSTEM  OF   PROVINCIAL  ADMINISTRA 
TION   TO  THE  ACCESSION   OF   CONSTANTINE   THE 
GREAT.     Crown  8vo.     6s. 

Arnold  (T.)— THE  SECOND  PUNIC  WAR.  Being  Chapters  on 
THE  HISTORY  OF  ROME.  By  the  late  THOMAS  ARNOLD, 
D.D.,  formerly  Head  Master  of  Rugby  School,  and  Regius  Professor 
of  Modern  History  in  the  University  of  Oxford.  Edited,  with  Notes, 
by  W.  T.  ARNOLD,  M.A.  With  8  Maps.  Crown  8vo.  8j.  6d. 

Beesly. — STORIES  FROM  THE  HISTORY  OF  ROME. 
By  Mrs.  BEF.SLY.  Fcap.  Sv.j.  2s.  6if. 


23          M.U  MILLAN'S  EDUCATIONAL  CATALOGUE. 

Burn.— ROMAN  T.riT  RATTRF.  IN  RFI  ATI  ox  TO  ROMAN 

ART.      Hv  Ui'v.   RtM'.KKr  HfKN,  M.A..  Fellow  ol'Ti  in  it  y  College, 

r.unlMul^e.    With  numerous  lllnstr.v.  .>>:>.     Rxtra Crown  Svo.    141. 

Bury. — A    HISTORY   OK    THE    1  A  IT. R    ROM  AX    KM1MKK 

FROM   AKr.MMl'S    ro   1KKXK.   A. IX   395—800.       Hy  JOHN 

R    lU'KY.     M  A.,    Fellow   of    Trinity    College,     Pr.Hin.     Vvols. 

Svo.  [Portly. 

Classical  \Vriters. — Edited  by  JOHN  RICHARD  GREEN,  v  A  . 

l  l  .1\     Fc*p,  8m     i.e.  6^.  each. 
EURIPIDES.     Hy  Professor  MAHAFFV. 
Mil  TON.      \\\  the  Rev.  SrorKoun  A.  BROOK r,  M.A. 
1  IVY.     By  the  Rev.  W.  W.  CAPf$«  M    \. 
VlRiUL.     By  Professor  NETTI  rsiur.  M.A. 
aOPHOCl  K.S.      Mv  IVofeswi  1  ,  GAMHWttfi,  M.A. 
DEMOSTHENES.     By  1  5i  H.  BUTCHVR.  MA. 

TACITUS.      By  Professor  A.  J.   CHURCH,   M.A.,   and    \V.    T. 

l^KonKtuw.  M.A. 

Freeman.— AVovks  by  EDWARD  A.  FREEMAN,  D.C.L.,  I.1..P  . 
Hon.  1  c!'o\\  of  Trinity  College,  Oxford,  Regius  Professor  of 
Modern  History  iii  the  University  of  Oxfjrd. 

1 1 1 S  T O  R  V    O  K  ROM  K .     (Histontal  Course  for  &*»&. )     I Smo. 

[fn  preparation. 
A  SCHOOL  HISTORY  OF  ROME.     Crow:-. 

{In  preparation. 
HISTORICAL  ESSAYS.     Second  Series.     [Greek  and   Roman 

History.]    8vo.     I  ox.  &/. 

Fyffe.— A  SCHOOL  HISTORY  OF  GREECE.  By  C.  A. 
FYFFR,  M.A.  Crown  8vo.  i  [/» prtfaratio*. 

Gardner.-  SAMOS  AND  S  AMI  AN  COINS.  An  Essay.  By 
PERCY  GARDNER.  M.A.,  Litt.D.,  Profiessor  of  Archaeology  in 
the  University  of  Oxford.  With  Illustrations.  8vo.  yj.  6d. 
Geddes.  —  THE  PROBLEM  OF  THE  HOMERIC  POEMS. 
Hv  \V.  P.  C.Eni^ES,  frfttcqpd  $  the  l"n:vf:si:v  l';  A-^r.icv-i. 
Svo.  141. 

Gladstone. — Works  by  the  Rt.  Hon.  W.  E.  GLADSTONF.  M.r. 
THE  TIME  AND  PLACE  OF  HOMER.     Crown  Svo.     6t.  6d. 
A   PKIMFK   OF   1U>MFR.      iSmo,      is. 

Gow. — A     COMPANION     TO     SCHOOL     CLASSICS.       IV 
IAMFS  Gow,  l.itt.D.,  Master  of  the  Hi^h  School.  Notti:-. 
late  Fellow  of  Trinity  College,  Cambridge.     With  Illustrations. 
Crown  Svo.     6>. 

Harrison    and    Verrall.— CULTS    AND   MONUMENTS 
OF  ANCIENT  ATHENS.     By  Miss  J.  K.  HARRI> 
\    W.  VKRRAU,     Illustrated.     Crown  8"o.  [Imtktpt 

Jackson.— A  MANUAL  OF  GREEK  PHILOSOPHY.  By 
Km*I  fAatSOH,  M.A  .  I  it:  .I\.  Fellrtwand  Prelector  in  Ancient 
Philosophy,  Trinity  College,  Cambridge.  [In 
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Jebb.— Works  by  R.  C.  JEBB,  Litt.D.,  LL.D.,  Professor  of  Greek 
in  the  University  of  Glasgow. 

Jebb.— THE    ATTIC    ORATORS     FROM    ANTIPHON    TO 

ISAEOS.      2  vols.     8vo.     25-r. 
A  PRIMER  OF  GREEK  LITERATURE.     iSmo.     is. 

(See  also  Classical  Series.) 

Kiepert. — MANUAL  OF  ANCIENT  GEOGRAPHY,  Trans- 

lated  from  the  German  of  Dr.  HEINRICH  KIEPERT.   Crown  8vo.  5-r. 

Mahaffy. — Works  by  J.  P.  MAHAFFY,  M.A.,  D.D.,  Fellow  and 

Professor  of  Ancient  History  in  Trinity  College,  Dublin,  and  Hon. 

Fellow  of  Queen's  College,  Oxford. 
SOCIAL    LIFE    IN    GREECE;     from     Homer    to     Menander. 

Fifth  Edition,  revised  and  enlarged.     Crown  8vo.     gs. 
GREEK  LIFE  AND  THOUGHT  ;  from  the  Age  of  Alexander 

to  the  Roman  Conquest.     Crown  8vo.      12s.  6d. 
RAMBLES  AND  STUDIES  IN  GREECE.     With  Illustrations. 

Third  Edition,  Revised  and  Enlarged.     With  Map.     Crown  8vo. 

i  os.  6d. 

A  PRIMER  OF  GREEK  ANTIQUITIES.     With  Illustrations. 

iSmo.     is. 
EURIPIDES.     iSmo.     is.  6d.     (Classical  Writers  Series.) 

Mayor  (J.  E.  B.)— BIBLIOGRAPHICAL  CLUE  TO  LATIN 
LITERATURE.  Edited  after  HtfBNER,  with  large  Additions 
by  Professor  JOHN  E.  B.  MAYOR.  Crown  8vo.  ior.  6d. 

Newton.— ESSAYS  IN  ART  AND  ARCHEOLOGY.  By  Sir 
CHARLES  NEWTON,  K.C.B.,  D.C.L.,  Professor  of  Archaeology  in 
University  College,  London,  and  formerly  Keeper  of  Greek  and 
Roman  Antiquities  at  the  British  Museum.  8vo.  12s.  6d. 

Ramsay. — A   SCHOOL   HISTORY   OF   ROME.       By   G.  G 
RAMSAY,   M.A.,    Professor   of    Humanity   in   the    University  or 
Glasgow.     With  Maps.     Crown  8vo.  [In preparation . 

Sayce. — THE  ANCIENT  EMPIRES  OF  THE  EAST.     By 

A.    H.   SAYCE,    Deputy-Professor    of    Comparative   Philosophy, 
Oxford,  Hon.  LL.D.  Dublin.     Crown  8vo.     6s. 

Stewart.— THE  TALE  OF  TROY.  Done  into  English  by 
AUBREY  STEWART,  M.A.,  late  Fellow  of  Trinity  College, 
Cambridge.  Globe  8vo.  3^.  6d. 

Wilkins. — A  PRIMER  OF  ROMAN   ANTIQUITIES.     By 

Professor  WILKINS,  M.A.,  LL.D.     Illustrated.     iSmo.     is. 
A  PRIMER  OF  LATIN  LITERATURE,     By  the  same  Author, 

[In  preparation 
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MATHEMATICS. 

(i)  Arithmetic  and  Mensuration,  (2)  Algebra, 
(3)  Euclid  and  Elementary  Geometry,  (4)  Trigo 
nometry,  (5)  Higher  Mathematics. 

ARITHMETIC  AND  MENSURATION. 

Aldis.  —  THE  GREAT  GIANT  ARITHMOS.  A  most  Elementary 
Arithmetic  for  Childn  n.  By  MARY  STEADMAN  ALDIS.  With 
Illustrations.  Globe  8vo.  2s.  6d. 

Army    Preliminary   Examination,    Specimens   of 

Papers    Set    at   the,    1882—87.  —  With  Answers  to  the 
Mathematical  Questions.     Subjects  :  Arithmetic,  Algebra,  Euclid, 
Geometrical    Drawing,    Geography,    French,    English    Dictation. 
Crown  Svo.     3-f.  6d. 
This  selection  of  papers  at  recent  Preliminary  Examinations  for  the 

admission  to  the  Army  are  intended  for  the  use  of  Candidates  preparing 

for  these  Examinations. 

Bradshaw.—  EASY  EXERCISES  IN  ARITHMETIC.  By 
GERALD  BRADSHAW,  M.A.,  Assistant  Master  in  Clifton  College. 
Globe  Svo.  [In  the  press. 

Brook-Smith  (J.).  —  ARITHMETIC  IN  THEORY  AND 
PRACTICE.  By  J.  BROOK-SMITH,  M.A.,  LL.B.,  Sr.  John's 
College,  Cambridge  ;  Barrister-at-Law  ;  one  of  the  Masters  of 
Cheltenham  College.  New  Edition,  revised.  Crown  Svo.  4^.  6d. 

Candler.  —  HELP  TO  ARITHMETIC.  Designed  for  the  use  of 
Schools.  By  H.  CANDLER,  M.A.,  Mathematical  Master  of 
Uppingharn  School.  Second  Edition.  Extra  fcap.  Svo.  2s.  6d. 

Dalton.  —  RULES  AND  EXAMPLES  IN  ARITHMETIC.     By 

the  Rev.  T.  DALTON,  M.A.,  Assistant-Master  in  Eton  College. 

New  Edition,  with  Answers.     i8mo.     2s.  6d. 
Goyen.—  HIGHER     ARITHMETIC    AND     ELEMENTARY 

MENSURATION.     By  P.  GOYEN,  M.  A.,  Inspector  of  Schools, 

Dunedin,  New  Zealand.     Crown  Svo.     $s. 

Hall  and  Knight.—  ARITHMETICAL  EXERCISES  AND 

EXAMINATION  PAPERS.  With  an  Appendix  containing 
Questions  in  LOGARITHMS  and  MENSURATION.  By  H.  S.  HALL, 
M.A.,  formerly  Scholar  of  Christ's  College,  Cambridge,  Master 
of  the  Military  and  Engineering  Side,  Clifton  College  ;  and  S.  R. 
KNIGHT,  B.A.,  formerly  Scholar  of  Trinity  College,  Cambridge, 
late  Assistant  Master  at  Marlborough  College,  Authors  of 
"  Elementary  Algebra,"  "Algebraical  Exercises  and  Examination 
Papers,"  and  "Higher  Algebra,"  &c.  Globe  Svo.  2s.  6d. 
Lock.  —  Works  by  Rev.  J.  B.  LOCK,  M.  A.,  Senior  Fellow,  Assistant 
Tutor,  and  Lecturer  in  Gonville  and  Caius  Colleges,  Cambridge, 
formerly  Assistant-Master  at  Eton. 
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ARITHMETIC  FOR  SCHOOLS.  With  Answers  and  1000 
additional  Examples  for  Exercise.  Third  Edition,  revised.  Stereo 
typed.  Globe  8vo.  4*.  &/.  Or  in  Two  Parts  : — Part  I.  Up  to 
and  including  Practice,  with  Answers.  Globe  8vo.  2s.  Part  II. 
With  Answers  and  1000  additional  Examples  for  Exercise.  Globe 
8vo.  3-r. 

%*  The  complete  book  can  also  be  obtained  without  answers  at  the 
same  pricet  though  in  different  binding.  But  the  edition  with  answers 
will  always  be  supplied  unless  the  other  is  specially  asked  for. 

A  KEY  TO  MR.  LOCK'S  "ARITHMETIC  FOR  SCHOOLS." 
By  the  Rev.  R.  G.  WATSON,  M.A.,  formerly  Head  Master  of  the 
Dorset  County  School.  Crown  8vo.  los.  6d. 

ARITHMETIC  FOR  BEGINNERS.  A  School  Class  Book  of 
Commercial  Arithmetic.  Globe  8vo.  2f.  6d. 

[A  Key  is  in  preparation. 

Pedley. — EXERCISES  IN  ARITHMETIC  for  the  Use  of 

Schools.      Containing  more  than  7,000  original  Examples.      By 
S.  PEDLEY,  late  of  Tamworth  Grammar  School.    Crown  Svo.    5^. 
Also  in  Two  Parts  2s.  6d.  each. 

Smith. — Works  by  the  Rev.  BARNARD  SMITH,  M.A.,  late  Rector 
of  Glaston,  Rutland,  and  Fellow  and  Senior  Bursar  of  S.  Peter's 
College,  Cambridge. 

ARITHMETIC  AND  ALGEBRA,  in  their  Principles  and  Appli 
cation  ;  with  numerous  systematically  arranged  Examples  taken 
from  the  Cambridge  Examination  Papers,  with  especial  reference 
to  the  Ordinary  Examination  for  the  B.A.  Degree.  New  Edition, 
carefully  Revised.  Crown  Svo.  IOJ.  6af. 

ARITHMETIC  FOR  SCHOOLS.  New  Edition.  Crown  Svo. 
4*.  6d. 

A  KEY  TO  THE  ARITHMETIC  FOR  SCHOOLS.  New 
Edition.  Crown  Svo.  8s.  6d. 

EXERCISES  IN  ARITHMETIC.  Crown  Svo,  limp  cloth,  2s. 
With  Answers,  2s.  6d.  Answers  separately,  6d. 

SCHOOL  CLASS-BOOK  OF  ARITHMETIC.    iSmo,    cloth.    3*. 


Or  sold  separately,  in  Three  Parts,  is.  each. 
.EYS    TO    SCHOOL     CLASS-BOOK 


KEYS  TO  SCHOOL  CLASS-BOOK  OF  ARITHMETIC. 
Parts  I.,  II.,  and  III.,  2s.  6d.  each. 

SHILLING  BOOK  OF  ARITHMETIC  FOR  NATIONAL 
AND  ELEMENTARY  SCHOOLS.  iSmo,  cloth.  Or  sepa 
rately,  Part  I.  2d.  ;  Part  II.  3</.  ;  Part  III.  id.  Answers,  6d. 

THE  SAME,  with  Answers  complete.      iSmo,  cloth,      is.  6d. 

KEY  TO  SHILLING  BOOK  OF  ARITHMETIC.    iSmo.  4*.  6d. 

EXAMINATION  PAPERS  IN  ARITHMETIC.  iSmo.  is.  6d. 
The  same,  with  Answers,  iSmo,  2s.  Answers,  6d. 

KEY  TO  EXAMINATION  PAPERS  IN  ARITHMETIC. 
iSmo.  4-r.  6d. 

THE  METRIC  SYSTEM  OF  ARITHMETIC,  ITS  PRIN 
CIPLES  AND  APPLICATIONS,  with  numerous  Examples, 
written  expressly  for  Standard  V.  in  National  Schools.  New 
Edition.  i8mo,  cloth,  sewed.  $d. 
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Smith. — A  CHART  OF  THE  METRIC  SYSTEM,  on  a  Sheet, 
size42in.*by    34  in.   on    Roller,  mounted    and    varnished.     New 
Edition.     Price  3^.  6d. 
Also  a  Small  Chart  on  a  Card,  price  id. 

EASY  ^LESSONS    IN    ARITHMETIC,   combining  Exercises  in 
Reading,  Writing,  Spelling,  and  Dictation.     Part  I.  for  Standard 
I.  in  National  Schools.     Crown  8vc.     gd. 
EXAMINATION   CARDS  IN  ARITHMETIC.      (Dedicated  to 

Lord  Sanclon.)     With  Answers  and  Hints. 
Standards  I.  and  II.  in  box,  is.     Standards  III.,  IV.,  and  V.,  in 

boxes,  is.  each.     Standard  VI.  in  Two  Parts,  in  boxes,  is.  each. 
A  and  E  papers,  of  nearly  the  same  difficulty,  are  given  ?o  as  to 
prevent  copying,  and  the  colours  of  the  A  and  B  papers  differ  in  each 
Standard,  and  from  those  of  every  other  Standard,  so  that  a  master  or 
mistress  can  see  at  a  glance  whether  the  children  have  the  proper  papers. 
Todhunter. — MENSURATION    FOR    JiEGINNERS.     By  I- 
TODHUNTER,  M.A.,  F.R.S.,  D.Sc.,  late  of  St.  John's    College, 
Cambridge.  With  Examples.    New  Edition.    iSino.    2s  6d. 
KEY  TO  MENSURATION  FOR  BEGINNERS.     By  the  Rev. 
FR.  LAWRENCE   MCCARTHY,  Professor  of  Mathematics  in   St. 
Peter's  College,  Agra.     Crown  Svo.     js.  6d. 

ALGEBRA. 

Dalton. — RULES  AND  EXAMPLES  IN  ALGEBRA.     By  the 
Rev.    T.    DALTON,    M.A.,    Assistant-Master    of    Eton    College. 
Part  I.     New  Edition.      i8mo.     2r.     Part  II.      i8mo.     2s.  6d. 
%*  A  Key  to  Part  /.  for  Teichers  only,  ^s.  6d. 

Hall    and    Knight.— ELEMENTARY   ALGEBRA   FOR 

SCHOOLS.  By  H.  S.  HALL,  M.A.,  formerly  Scholar  of  Christ's 
College,  Cambridge,  Master  of  the  Military  and  Engineering  Side, 
Clifton  College;  and  S.  K.  KNIGHT,  B.A.,  formerly  Scholar  of 
Trinity  College,  Cambridge,  late  Assistant-Master  at  Marl  borough 
College.  Fourth  Edition,  Revised  and  Corrected.  Globe  8vo, 
bound  in  maroon  coloured  cloth,  3-r.  6d.  ;  with  Answers,  bound  in 
green  coloured  cloth,  45.  6d. 

ALGEBRAICAL  EXERCISES  AND  EXAMINATION  PAPERS. 
To  accompany  ELEMENTARY  ALGEBRA.  Second  ?:dition, 
revised.  Globe  Svo.  2s.  bd. 

HIGHKR  ALGEBRA.  A  Sequel  to  "ELEMENTARY  AL 
GEBRA  FOR  SCHOOLS."  Second  Edition.  Crown  Svo.  7s.  6c/. 

Jones  and  Cheyne. — ALGEBRAICAL  EXERCISES.  Pro 
gressively  Arranged.  By  the  Rev.  C.  A.  JONES,  M.A.,  and  C. 
H.  CHEYNE,  M.A.,  F.R.A.S.,  Mathematical  Masters  of  West 
minster  School.  New  Edition.  iSmo.  2s.  6d. 
SOLUTIONS  AND  HINTS  FOR  THE  SOLUTION  OF  SOME 
OF  THE  EXAMPLES  IN  THE  ALGEBRAICAL  EXER 
CISES  OF  MESSRS.  JONES  AND  CHEYNE.  By  Rev.  W. 
FAILES,  M.A.,  Mathematical  Master  at  Westminster  School,  late 
Scholar  of  Trinity  College,  Cambridge.  Crown  Svo.  7^.  6d. 
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Smith  (Barnard).— ARITHMETIC  AND  ALGEBRA,  in  their 

Principles  and  Application  ;  with  numerous  systematically  arranged 
Examples  taken  from  the  Cambridge  Examination  Papers,  with 
especial  reference  to  the  Ordinary  Examination  for  the  B.  A.  Degree. 
By  the  Rev.  BARNARD  SMITH,  M.  A.,  late  Rector  of  Glaston,  Rut 
land,  and  Fellow  and  Senior  Bursar  of  St.  Peter's  College,  Cam 
bridge.  New  Edition,  carefully  Revised.  Crown  8vo.  los.  6d. 
Smith  (Charles).— Works  by  CHARLES  SMITH,  M.A.,  Fellow 

and  Tutor  of  Sidney  Sussex  College,  Cambridge. 
ELEMENTARY  ALGEBRA.     Globe  8vo.     4*.  6d. 

In  this  work  the  author  has  endeavoured  to  explain  the  principles  of  Algebra  in  as 
simple  a  manner  as  possible  for  the  benefit  of  beginners,  bestowing  great  care  upon 
the  explanations  and  proofs  of  the  fundamental  operations  and  rules. 

A  TREATISE  ON  ALGEBRA.     Crown  8vo.     7*.  6d. 

[A  Key  is  in  the  press,  nearly  ready, 
Todhunter. — Works  by  I.  TODHUNTER,  M.A.,  F.R.S.,  D.Sc., 

late  of  St.  John's  College,  Cambridge. 

"  Mr.  TodhunLer  is  chiefly  known  to  Students  of  Mathematics  as  the  author  of  a 
series  ot  admirable  mathematical  text-books,  which  possess  the  rare  qualities  of  being 
clear  in  style  and  absolutely  free  from  mistakes,  typographical  or  other." — SATURDAY 

EALGEBRA  FOR  BEGINNERS,    with  numerous  Examples. 

New  Edition.     i8mo.     2s.  6d. 

KEY  TO  ALGEBRA  FOR  BEGINNERS.    Crown  8vo.    6*.  6d. 
ALGEBRA.     For  the  Use  of  Colleges  and  Schools.     New  Edition. 

Crown  8vo.     7*.  6d. 
KEY  TO  ALGEBRA  FOR  THE  USE  OF  COLLEGES  AND 

SCHOOLS.     Crown  Svo.     los.  6d. 

EUCLID,  &  ELEMENTARY  GEOMETRY. 

Constable.— GEOMETRICAL  EXERCISES  FOR  BE 
GINNERS.  By  SAMUEL  CONSTABLE.  Crown  Svo.  35.  6d. 

Cuthbertson. — EUCLIDIAN    GEOMETRY.     By  FRANCIS 

CUTHBERTSON,  M.A.,  LL.D.,  Head  Mathematical  Master  of  the 
City  of  London  School.     Extra  fcap.  Svo.     q.s.  6d. 
DodgSOn. — Works  by  CHARLES  L.  DoDGSON,  M.A.,  Student  and 

late  Mathematical  Lecturer  of  Christ  Church,  Oxford. 
EUCLID.     BOOKS  I.  AND  II.     Fourth  Edition,  with  words  sub 
stituted  for  the  Algebraical    Symbols  used  in  the  First   Edition. 
Crown  Svo.     2J. 

%*  The  text  of  this  Edition  has  been  ascertained,  by  counting  the  words,  to  be 
less  than  five-sevenths  of  that  contained  in  the  ordinary  editions. 

EUCLID    AND    HIS    MODERN    RIVALS.      Second    Edition. 
Crown  Svo.     6.r. 

CURIOS  A    MATHEMATICA.       Part  I.      A    New   Theory    of 

Parallels.     Crown  Svo.     2s. 

Dupuis.— ELEMENTARY  SYNTHETIC  GEOMETRY  OF 
THE  POINT,  LINE,  AND  CIRCLE  IN  THE  PLANE. 
By  N.  F.  DUPUIS,  M.A.,  F.R.S.C.,  Professor  ^of  Pure  Mathe 
matics  in  the  University  of  Queen's  College,  Kingston,  Canada. 
Globe  Svo.  [In  the  press. 
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Eagles.— CONSTRUCTIVE  GEOMETRY  OF  PLANE 
CURVES.  By  T.  H.  EAGLES,  M.  A.,  Instructor  in  Geometrical 
Drawing,  and  Lecturer  in  Architecture  at  the  Royal  Indian  En> 
gineering  College,  Cooper's  Hill.  With  numerous  Examples. 
Crown  8vo.  12s. 

Hall    and     Stevens. — A   TEXT   BOOK   OF    EUCLID'S 

ELEMENTS.  Including  alternative  Proofs,  togetherwith  additional 
Theorems  and  Exercises,  classified  and  arranged.  By  H.  S. 
HALL,  M.A.,  formerly  Scholar  of  Christ's  College,  Cambridge, 
and  F.  H.  STEVENS,  M.A.,  formerly  Scholar  of  Queen's  College, 
Oxford  :  Masters  of  the  Military  and  Engineering  Side,  Clifton 
College.  Globe  8vo.  Books  I.  —VI.  4*.  6d.  Or  in  Two  Parts. 
Part  I.,  Books  I.  and  II.  Second  Edition,  2s.  Part  II.. 
Books  III.— VI.  3*. 

Halsted.— THE  ELEMENTS  OF  GEOMETRY.    By  GEORGE 

BRUCE  HALSTED,  Professor  of  Pure  and  Applied  Mathematics 
in  the  University  of  Texas.  8vo.  12s.  6d. 

Kitchener. — A  GEOMETRICAL  NOTE-BOOK,  containing 
Easy  Problems  in  Geometrical  Drawing  preparatory  to  the  Study 
of  Geometry.  For  the  Use  of  Schools.  By  F.  E.  KITCHENER, 
M.A.,  Head-Master  of  the  Grammar  School,  Newcastle,  Stafford 
shire.  New  Edition.  4to.  2s. 

Lock.  — EUCLID  FOR  BEGINNERS.  Being  an  Introduction 
to  existing  Text-books.  By  Rev.  J.  B.  LOCK,  M.A.,  author 
of  "Arithmetic  for  Schools,"  "Trigonometry,"  "Dynamics," 
"Elementary  Statics,"  &c.  [In preparation. 

Mault.— NATURAL     GEOMETRY:     an    Introduction    to    the 
Logical    Study   of    Mathematics.     For    Schools    and    Technical 
Classes.     With   Explanatory   Models,    based    upon    the    Tachy- 
metrical  works  of  Ed.  Lagout.     By  A.  MAULT.     i8mo.     is. 
Models  to  Illustrate  the  above,  in  Box,  12s.  6d. 

Millar. — ELEMENTS  OF  DESCRIPTIVE  GEOMETRY.  By 
J.  B.  MILLAR,  M.E.,  Civil  Engineer,  Lecturer  on  Engineering  in 
the  Victoria  University,  Manchester.  Second  Edition.  Cr.  8vo.  6s. 

Syllabus  of  Plane   Geometry  (corresponding  to  Euclid, 

Books  I. — VI.).  Prepared  by  the  Association  for  the  Improve 
ment  of  Geometrical  Teaching.  New  Edition.  Crown  8vo.  is. 

Todhunter. — THE  ELEMENTS  OF  EUCLID.     For  the  Use 
of  Colleges  and  Schools.  By  I.  TODHUNTER,  M.A.,  F.R.S.,  D.Sc., 
of  St.  John's  College,  Cambridge.    New  Edition.     181110.     3^  6d. 
KEY  TO  EXERCISES  IN  EUCLID.     Crown  8vo.     6s.  6J. 

Wilson  (J.  M.).— ELEMENTARY  GEOMETRY.  BOOKS 
I. V.  Containing  the  Subjects  of  Euclid's  first  Six  Books.  Fol 
lowing  the  Syllabus  of  the  Geometrical  Association.  By  the  Rev. 
J.  M."  WILSON,  M.A.,  Head  Master  of  Clifton  College.  New 
Edition.  Extra  fcap.  8vo.  45.  6d. 
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TRIGONOMETRY. 
Beasley. — AN   ELEMENTARY   TREATISE   ON  PLANE 

TRIGONOMETRY.      With  Examples.      By  R.   D.  BEASLEY, 
M.A.     Ninth  Edition,  revised  and  enlarged.    Crown  8vo.   3-r.  6d. 

Johnson.— A  TREATISE  ON  TRIGONOMETRY.  By  W.  E. 
JOHNSON,  M.A.,  formerly  Scholar  of  King's  College,  Cambridge. 
Crown  8vo.  [In  the  press. 

Lock. — Works  by  Rev.  J.  B.  LOCK,  M.A.,  Senior  Fellow,  Assistant 

Tutor  and    Lecturer  in   Gonville   and   Caius  Colleges,    formerly 

Master  at  Eton. 
TRIGONOMETRY  FOR  BEGINNERS,  as  far  as  the  Solution  of 

Triangles.     Globe  8vo.     2s.  6d. 
ELEMENTARY     TRIGONOMETRY.     Sixth    Edition  (in    this 

edition  the  chapter   on   logarithms    has  been  carefully  revised.) 

Globe  8vo.     4*.  6d.  [A  Key  is  in  the  press. 

Mr.  E.  J.  ROUTH,  D.Sc.,  F.R.S.,  writes:— "It  is  «tn  able  treatise.    It  takes  the 

difficulties  of  the  subject  one  at  a  time,  and  so  leads  the  young  student  easily  along." 

HIGHER  TRIGONOMETRY.   Fifth  Edition.   Globe  8vo.  ^s.6d. 

Both  Parts  complete  in  One  Volume.     Globe  8vo.     yj.  6d. 

(See  also  under  Arithmetic,  Higher  Mathematics,  and  Euclid.) 

M'Clelland  and  Preston.— A  TREATISE  ON  SPHERICAL 

TRIGONOMETRY.  With  numerous  Examples.  By  WILLIAM 
J.  M'CLELLAND,  Sch.B.A.,  Principal  of  the  Incorporated  Society's 
School,  Santry,  Dublin,  and  THOMAS  PRESTON,  Sch.B.A.  In 
Two  Parts.  Crown  8vo.  Part  I.  To  the  End  of  Solution  of 
Triangles,  45-.  6d.  Part  II.,  5*. 

Palmer.— TEXT-BOOK  OF  PRACTICAL  LOGARITHMS 
AND  TRIGONOMETRY.  By  J.  H.  PALMER,  Head  School 
master  R.N.,  H.M.S.  Cambridge,  Devonport.  Globe  8vo.  4*.  6d. 

Snowball. — THE  ELEMENTS  OF  PLANE  AND  SPHERI 
CAL  TRIGONOMETRY.  By  J.  C.  SNOWBALL,  M.A.  Four 
teenth  Edition.  Crown  8vo.  7*.  6d. 

Todhunter. — Works  by  I.  TODHUNTER,  M.A.,  F.R.S.,  D.Sc., 

late  of  St.  John's  College,  Cambridge. 
TRIGONOMETRY     FOR     BEGINNERS.       With      numerous 

Examples.     New  Edition.     i8mo.     zs.  6d. 

KEY  TO  TRIGONOMETRY  FOR  BEGINNERS.  Cr.Svo.  Ss.6d. 
PLANE  TRIGONOMETRY.      For  Schools  and  Colleges.      New 

Edition.     Crown  8vo.     5*. 

KEY  TO  PLANE  TRIGONOMETRY.     Crown  8vo.     lor.  6d. 
A  TREATISE   ON    SPHERICAL   TRIGONOMETRY.      New 

Edition,  enlarged.     Crown  Svo.     4*.  6d. 

(See  also  under  Arithmetic  and  Mensuration,  Algebra,  and  Highef 
Mathematics.") 
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HIGHER  MATHEMATICS. 

Airy. — Worksby  SirG.B.  AIRY,  K.C.B.,  formerly  Astronomer-Royal. 

ELEMENTARY  TREATISE  ON  PARTIAL  DIFFERENTIAL 
EQUATIONS.  Designed  for  the  Use  of  Students  in  the  Univer 
sities.  With  Diagrams.  Second  Edidon.  Crown  8vo.  55.  6d. 

ON  THE  ALGEBRAICAL  AND  NUMERICAL  THEORY 
OF  ERRORS  OF  OBSERVATIONS  AND  THE  COMBI 
NATION  OF  OBSERVATIONS.  Second  Edition,  revised. 
Trown  8vo.  6*.  6d. 

Alexander  (T.).— ELEMENTARY  APPLIED  MECHANICS. 

Being  the  simpler  and  more  practical  Cases  of  Stress  and  Strain 
wrought  out  individually  from  first  principles  hy  means  of  Elemen 
tary  Mathematics.  By  T.  ALEXANDER,  C.E.,  Professor  of  Civil 
Engineering  in  tha  Imperial  College  of  Engineering,  Tokei, 
Japan.  Part  I.  Crown  8vo.  4J.  6d. 

Alexander  and  Thomson. — ELEMENTARY  APPLIED 

MECHANICS.  By  THOMAS  ALEXANDER,  C.E.,  Professor  of 
Engineering  in  the  Imperial  College  of  Engineering,  Tokei,  Japan  ; 
and  ARTHUR  WATSON  THOMSON,  C.E.,  B.Sc.,  Professor  of 
Engineering  at  the  Royal  College,  Cirencester.  Part  II.  TRANS 
VERSE  STRESS.  Crown  8vo.  los.  6d. 

Army  Preliminary  Examination,  1882-1887,  Speci 
mens  of  Papers  set  at  the.  With  answers  to  the  Mathematical 
Questions.  Subjects  :  Arithmetic,  Algebra,  Euclid,  Geometrical 
Drawing,  Geography,  French,  English  Dictation.  Cr.  8vo.  3-r.  6J. 

Ball  (W.  W.  R.). — A  SHORT  ACCOUNT  OF  THE  HIS 
TORY  OF  MATHEMATICS.  By  W.  W.  ROUSE  BALL, 
Fellow  and  Assistant  Tutor  of  Trinity  College,  Cambridge,  and  of 
the  Inner  Temple,  Barrister-at-Law.  Crown  8vo.  IO.T.  6d. 

Ball  (Sir  R.  S.).— EXPERIMENTAL  MECHANICS.  A 
Course  of  Lectures  delivered  at  the  Royal  College  of  Science  for 
Ireland.  By  SIR  ROBERT  STAWELL  BALL,  LL.D.,  F.R.S., 
Astronomer- Royal  of  Ireland.  New  Edition.  With  Illustrations. 
Crown  8vo.  6s. 

Boole.— THE  CALCULUS  OF  FINITE  DIFFERENCES. 
By  G.  BOOLE,  D.C.L.,  F.R.S.,  late  Professor  of  Mathematics  in 
the  Queen's  University,  Ireland.  Third  Edition,  revised  by 
J.  F.  MOULTON.  Crown  8vo.  los.  6d. 

Cambridge  Senate-House  Problems  and   Riders, 

with  Solutions : — 
1875— PROBLEMS   AND    RIDERS.      By   A.    G.    GREENHILL, 

M.A.     Crown  8vo.     Ss.  6d. 
1878— SOLUTIONS  OF  SENATE-HOUSE  PROBLEMS.     By 

the  Mathematical  Moderators  and  Examiners.    Edited  by  J.  W.  L. 

GLAISHER,  M.A.,  Fellow  of  Trinity  College,  Cambridge.     I2s. 
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Carll. — A  TREATISE  ON  THE  CALCULUS  OF  VARIA 
TIONS.  Arranged  with  the  purpose  of  Introducing,  as  well  as 
illustrating,  its  Principles  to  the  Reader  by  means  of  Problems, 
and  Designed  to  present  in  all  Important  Particulars  a  Complete 
View  of  the  Present  State  of  the  Science.  By  LEWIS  BUFFETT 
CARLL,  A.M.  Demy  Svo.  2is. 

Cheyne. — AN  ELEMENTARY  TREATISE  ON  THE  PLAN. 

ETARY  THEORY.  By  C.  H.  H.  CHEYNE,  M.A.,  F.R.A.S. 
With  a  Collection  of  Problems.  Third  Edition.  Edited  by  Rev. 
A.  FREEMAN,  M.A.,  F.R.A.S.  Crown  8vo.  js.  6tt. 

Christie. — A  COLLECTION  OF  ELEMENTARY  TEST- 
QUESTIONS  IN  PURE  AND  MIXED  MATHEMATICS; 
with  Answers  and  Appendices  on  Synthetic  Division,  and  on  the 
Solution  of  Numerical  Equations  by  Homer's  Method.  By  JAMES 
R.  CHRISTIE,  F.R.S.,  Royal  Military  Academy,  Woolwich. 
Crown  8vo.  &r.  6tt. 

Clausius. — MECHANICAL  THEORY  OF  HEAT.  By  R. 
CLAUSIUS.  Translated  by  WALTER  R.  BROWNE,  M.A.,  late 
Fellow  of  Trinity  College,  Cambridge.  Crown  8vo.  IOJ.  tkf. 

Clifford. — THE  ELEMENTS  OF  DYNAMIC.  An  Introduction 
to  the  Study  of  Motion  and  Rest  in  Solid  and  Fluid  Bodies.  By  W. 
K.  CLIFFORD,  F.R.S.,  late  Professor  of  Applied  Mathematics  and 
Mechanics  at  University  College,  London.  Parti. — KINEMATIC. 
Crown  8vo.  Books  I — III.  "js.  6d.  ;  Book  IV.  and  Appendix  6s. 

Cockshott    and    Walters. — GEOMETRICAL   CONICS. 

An  Elementary  Treatise.  Drawn  up  in  accordance  with  the 
Syllabus  issued  by  the  Society  for  the  Improvement  of  Geometrical 
Teaching.  By  A.  COCKSHOTT,  M.A.,  formerly  Fellow  and 
Assistant-Tutor  of  Trinity  College,  Cambridge,  and  Assistant- 
Master  at  Eton;  and  Rev.  F.  B.  WALTERS,  M.A.,  Fellow  of 
Queens'  College,  Cambridge,  and  Principal  of  King  William's 
College,  Isle  of  Man.  With  Diagrams.  Crown  8vo. 

[In  the  press. 

Cotterill.— APPLIED  MECHANICS  :  an  Elementary  General 
Introduction  to  the  Theory  of  Structures  and  Machines.  By 
JAMES  H.  COTTERILL,  F.R.S.,  Associate  Member  of  the  Council 
of  the  Institution  of  Naval  Architects,  Associate  Member  of  the 
Institution  of  Civil  Engineers,  Professor  of  Applied  Mechanics  in 
the  Royal  Naval  College,  Greenwich.  Medium  8vo.  iSs. 
ELEMENTARY  MANUAL  OF  APPLIED  MECHANICS. 
By  the  same  Author.  Crown  Svo.  [In  preparation. 

Day  (R.  E.)  —ELECTRIC  LIGHT  ARITHMETIC.  By  R.  E. 
DAY,  M.A.,  Evening  Lecturer  in  Experimental  Physics  at  King's 
College,  London.  Pott  Svo.  2s. 

DodgSOn. — CURIOSA  MATHEMATICA.  Part  I.  A  New 
Theory  of  Parallels.  By  CHARLES  L.  DODGSON,  M.A.,  Student 
and  late  Mathematical  Lecturer  of  Christ  Church,  Oxford,  Author 
of  "Euclid  and  his  Modern  Rivals,"  "Euclid,  Books  I.  and  II.," 
&c.  Crown  Svo.  2s. 


32          MACMJLLAN'S  EDUCATIONAL  CATALOGUE. 

Drew.— GEOMETRICAL  TREATISE  ON  CONIC  SECTIONS 
By  W.  H.  DREW,  M.A.,  St.  John's  College,  Cambridge.     New 
Edition,  enlarged.     Crown  Svo.     5.$-. 

Dyer.— EXERCISES  IN  ANALYTICAL  GEOMETRY.  Com 
piled  and  arranged  by  J.  M.  DYER,  M.A.  With  Illustrations. 
Crown  Svo.  4^.  6af. 

Eagles.  —CONSTRUCTIVE  GEOMETRY  OF  PLANE 
CURVES.  By  T.  H.  EAGLES,  M.A.,  Instructor  in  Geometrical 
Drawing,  and  Lecturer  in  Architecture  at  the  Royal  Indian  En 
gineering  College,  Cooper's  Hill.  With  numerous  Examples. 
Crown  Svo.  I2s. 

Edgar  (J.  H.)  and  Pritchard  (G.  S.). — NOTE-BOOK  ON 
PRACTICAL  SOLID  OR  DESCRIPTIVE  GEOMETRY. 
Containing  Problems  with  help  for  Solutions.  By  J.  H.  EDGAR, 
M.A.,  Lecturer  on  Mechanical  Drawing  at  the  Royal  School  of 
Mines,  and  G.  S.  PRITCHARD.  Fourth  Edition,  revised  by 
ARTHUR  MEEZE.  Globe  8vo.  4*.  6d. 

Edwards. — THE  DIFFERENTIAL  CALCULUS,    with  Ap 
plications  and  numerous  Examples.      An  Elementary  Treatise  by 
JOSEPH    EDWARDS,    M.A.,    formerly   Fellow    of   Sidney   Sussex 
College,  Cambridge.     Crown  Svo.     IQJ.  6d. 
Ferrers. — Works  by  the  Rev.  N.  M.  FERRERS,  M.A.,  Master  of 

Gonville  and  Caius  College,  Cambridge. 

AN  ELEMENTARY  TREATISE  ON  TRILINEAR  CO 
ORDINATES,  the  Method  of  Reciprocal  Polars,  and  the  Theory 
of  Projectors.  New  Edition,  revised.  Crown  Svo.  6s.  6d. 
AN  ELEMENTARY  TREATISE  ON  SPHERICAL  HAR 
MONICS,  AND  SUBJECTS  CONNECTED  WITH 
THEM.  Crown  Svo.  7*.  6d. 

Forsyth. — A    TREATISE    ON     DIFFERENTIAL     EQUA 
TIONS.    By  ANDREW  RUSSELL  FORSYTH,  M.  A.,  F.  R.  S.,  Fellow 
and  Assistant  Tutor  of  Trinity  College,  Cambridge.     Svo.     14*. 
Frost. — Works  by  PERCIVAL  FROST,  M.A.,  D.Sc.,  formerly  Fellow 
of  St.  John's   College,    Cambridge ;    Mathematical   Lecturer  at 
King's  College. 
AN   ELEMENTARY   TREATISE    ON    CURVE   TRACING. 

Svo.     12s. 

SOLID  GEOMETRY.     Third  Edition.     Demy  Svo.     i6s. 
HINTS  FOR  THE  SOLUTION  OF  PROBLEMS  in  the  Third 
Edition  of  SOLID  GEOMETRY.     Svo.     Ss  6d. 

Greaves. — A  TREATISE  ON  ELEMENTARY  STATICS.  By 

JOHN  GREAVES,  M.A.,    Fellow  and   Mathematical    Lecturer  of 

Christ's  College,  Cambridge.   Second  Edition.  Crown  Svo.  6s.  6 J. 

STATICS  FOR  SCHOOLS.    By  the  Same  Author.    [/«  the  press. 

Greenhill. —  DIFFERENTIAL  AND  INTEGRAL  CAL 
CULUS.  With  Applications.  By  A.  G.  GREENHILL,  M.A., 
Professor  of  Mathematics  to  the  Senior  Class  of  Artillery  Officers, 
Woolwich,  and  Examiner  in  Mathematics  to  the  University  of 
London.  Crown  Svo.  7*.  6d. 
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Hemming. — AN  ELEMENTARY  TREATISE  ON  THE 
DIFFERENTIAL  AND  INTEGRAL  CALCULUS,  for  the 
Use  of  Colleges  and  Schools.  By  G.  W.  HEMMING,  M.A., 
Fellow  of  St.  John's  College,  Cambridge.  Second  Edition,  with 
Corrections  and  Additions.  8vo.  9.5-. 

Ibbetson.— THE  MATHEMATICAL  THEORY  OF  PER 
FECTLY  ELASTIC  SOLIDS,  with  a  short  account  of  Viscous 
Fluids.  An  Elementary  Treatise.  By  WILLIAM  JOHN  IBBETSON, 
M.A.,  Fellow  of  the  Royal  Astronomical  Society,  and  of  the  Cam 
bridge  Philosophical  Society,  Member  of  the  London  Mathematical 
Society,  late  Senior  Scholar  of  Clare  College,  Cambridge.  8vo.  2is. 

Jellett  (John  H.). — A  TREATISE  ON  THE  THEORY  OF 
FRICTION.  By  JOHN  H.  JELLETT,  B.D. ,  late  Provost  of  Trinity 
College,  Dublin;  President  of  the  Royal  Irish  Academy.  8vo. 
&.  6</. 

Johnson. — Works  by  WILLIAM  WOOLSEY  JOHNSON,  Professor  of 

Mathematics  at  the  U.S.  Naval  Academy,  Annopolis,  Maryland. 
INTEGRAL    CALCULUS,    an    Elementary   Treatise     on    the; 
.  Founded  on  the  Method  of  Rates  or  Fluxions.     Demy  8vo.     gs. 
CURVE     TRACING     IN     CARTESIAN     CO-ORDINATES. 

Crown  8vo.     4*.  6d. 

Jones. — EXAMPLES  IN  PHYSICS.  By  D.  E.  JONES,  B.Sc., 
Lecturer  in  Physics  in  University  College  of  Wales,  Aberystwyth. 
Fcap.  8vo.  3-r.  6d. 

Kelland  and  Tait. — INTRODUCTION  TO  QUATER 
NIONS,  with  numerous  examples.  By  P.  KELLAND,  M.A., 
F.R.S.,  and  P.  G.  TAIT,  M.A.,  Professors  in  the  Department  of 
Mathematics  in  the  University  of  Edinburgh.  Second  Edition. 
Crown  8vo.  Js.  6d. 

Kempe. — HOW  TO  DRAW  A  STRAIGHT  LINE  :  a  Lecture 

on  Linkages.    By  A.  B.  KEMPE.    With  Illustrations.    Crown  8vo. 
is.  6d.     (A attire  Series.) 

Kennedy.— THE  MECHANICS  OF  MACHINERY.    By  A. 

B.  W.  KENNEDY,  F.R.S.,  M.Inst.C.E.,  Professor  of  Engineering 
and  Mechanical  Technology  in  University  College,  London.     With 
Illustrations.     Crown  8vo.     12s.  6d. 
Knox. — DIFFERENTIAL    CALCULUS    FOR    BEGINNERS. 

By  ALEXANDER  KNOX.     Fcap.  8vo.     3^.  6d. 
Lock. — Works    by    the    Rev.    J.  B.    LOCK,     M.A.,    Author    of 

"Trigonometry,"  "Arithmetic  for  Schools,"  &c. 
HIGHER  TRIGONOMETRY.     Sixth  Edition.  Globe  Svo.  4*.  6d. 
DYNAMICS   FOR   BEGINNERS.      Second  Edition.      (Stereo- 

typed.)     Globe  Svo.     35.  6d. 
ELEMENTARY  STATICS.     Globe  Svo. 

(See  also  under  Arithmetic,  Euclid,  and  Trigonometry.) 
Lupton. — CHEMICAL  ARITHMETIC.   With  1,200  Examples- 
By  SYDNEY  LUPTON,  M.A.,  F.C.S.,  F.I.C.,  formerly  Assistant 
Master  in  Harrow  School.     Second  Edition.     Fcap.  Svo.     4?.  6d. 
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Macfarlane,— PHYSICAL  ARITHMETIC.  By  ALEXANDER 
MACFARLANE,  M.  A.,  D.Sc.,  F.R.S.E.,  Examiner  in  Mathematics 
to  the  University  of  Edinburgh.  Crown  8vo.  Js.  6d. 

MacGregOr.— KINEMATICS  AND  DYNAMICS.  An  Ele 
mentary  Treatise.  By  JAMES  GORDON  MACGREGOR,  M.A., 
D.Sc.,  Fellow  of  the  Royal  Socieiies  of  Edinburgh  and  of  Canada 
Munro  Professor  of  Physics  in  Dalhousie  College,  Halifax,  Nova 
Scotia.  With  Illustrations.  Crown  8vo.  io.y.  6d. 

Merriman. — A  TEXT  BOOK  OF  THE  METHOD  OF  LEAST 
SQUARES.  By  MANSFIELD  MERRIMAN,  Professor  of  Civil 
Engineering  at  Lehigh  University,  Member  of  the  American 
Philosophical  Society,  American  Association  for  the  Advancement 
of  Science,  &c.  Demy  8vo.  %s.  6d. 

Millar.— ELEMENTS  OF  DESCRIPTIVE  GEOMETRY.  By 
J.B.  MILLAR,  C.E.,  Assistant  Lecturer  in  Engineering  in  Owen; 
College,  Manchester.  Second  Editi  m.  Crown  8vo.  6s. 

Milne. — Works  by  the  Rev.  JOHN  J.  MILNE,  M.A.,  Private  Tutor, 
late  Scholar,  of  St.  John's  College,  Cambridge,  &c.,  &c.,  formerly 
Second  Master  of  Heversham  Grammar  School. 
WEEKLY  PROBLEM   PAPERS.     With  Notes  intended  for  the 
use  of  students  preparing  for  Mathematical  Scholarships,  and  for  the 
Junior  Members  of  the  Universities  who  are  reading  for  Mathematical 
Honours.     Pott  8vo.     4^.  6d. 
SOLUTIONS    TO    WEEKLY    PROBLEM    PAPERS.     Crown 

Svo.     ioj.  6d. 

COMPANION  TO  "  WEEKLY  PROBLEM  PAPERS."     Crown 
Svo.     IQS.  6d. 

Muir. — A  TREATISE  ON  THE  THEORY  OF  DETERMI 
NANTS.  With  graduated  sets  of  Examples.  For  use  in  Colleges 
and  Schools.  By  THOS.  MUIR,  M.A.,  F.R.S.E.,  Mathematical 
Master  in  the  High  School  of  Glasgow.  Crown  Svo.  JS.  6d. 

Palmer. — TEXT  BOOK  OF  PRACTICAL  LOGARITHMS 

AND  TRIGONOMETRY.  By  J.  H.  PALMER,  Head  School 
master  R.N.,  H.M.S.  Cambridge,  Devonport.  Globe  Svo.  4^.  6<i. 

Parkinson.— AN  ELEMENTARY  TREATISE  ON  ME- 
CHANICS.  For  the  Use  of  the  Junior  Classes  at  the  University 
and  the  Higher  Classes  in  Schools.  By  S.  PARKINSON,  D.D., 
F.R.S.,  Tutor  and  Fndector  of  St.  John's  College,  Cambridge. 
With  a  Collection  of  Examples.  Sixth  Edition,  revised.  Crown 
Svo.  gs.  6d.-' 

Pirie. — LESSONS  ON  RIGID  DYNAMICS.  By  the  Rev.  G. 
PlRlE,  M.A.,  late  Fellow  and  Tutor  of  Queen's  College,  Cam 
bridge;  Professor  of  Mathematics  in  the  University  of  Aberdeen. 
Crown  Svo.  6s. 

Puckle.— AN  ELEMENTARY  TREATISE  ON  CONIC  SEC 
TIONS  AND  ALGEBRAIC  GEOMETRY.  With  Numerous 
Examples  and  Hints  for  their  Solution  ;  especially  designed  for  the 
Use  of  Beginners.  By  G.  H.  PUCKLE,  M.A.  Fifth  Edition, 
revised  and  enlarged.  Crown  Svo.  'js.  6d. 
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Reuleaux. — THE  KINEMATICS  OF  MACHINERY.    Out 

lines  of  a  Theory  of  Machines.  By  Professor  F.  REULEAUX 
Translated  and  Edited  by  Professor  A.  B.  W.  KENNEDY,  F.R.S. 
C.E.  With  450  Illustrations.  Medium  Svo.  2is. 

Rice  and  Johnson — DIFFERENTIAL    CALCULUS,    an 

Elementary  Treatise  on  the  ;  Founded  on  the  Method  of  Rates  or 
Fluxions.  By  JOHN  MINOT  RICE,  Professor  of  Mathematics  in 
the  United  States  Navy,  and  WILLIAM  WOOLSEV  JOHNSON,  Pro 
fessor  of  Mathematics  at  the  United  States  Naval  Academy. 
Third  Edition,  Revised  and  Corrected.  Demy  Svo.  i8s. 
Abridged  Edition,  9*. 

Robinson. — TREATISE  ON  MARINE  SURVEYING.  Pre 
pared  for  the  use  of  younger  Naval  Officers.  With  Questions  for 
Examinations  and  Exercises  principally  from  the  Papers  of  the 
Royal  Naval  College.  With  the  results.  By  Rev.  JOHN  L. 
ROBINSON,  Chaplain  and  Instructor  in  the  Royal  Naval  College, 
Greenwich.  With  Illustrations.  Crown  Svo.  'js.  6d. 

CONTENTS. — Symbols  used  in  Charts  and  Surveying — The  Construction  and  Use 
of  Scales — Laying  off  Angles — Fixing  Positions  by  Angles  —  Charts  and  Chart- 
Ttrawing — Instruments  and  Observing  —  Base  Lines — Triangulation — Levelling— 
Tides  and  Tidal  Observations — Soundings^Chronometers — Meridian  Distances 
— Method  of  Plotting  a  Survey— Miscellaneous  Exercises — Index. 

Routh. — Works  by    EDWARD    JOHN    ROUTH,    D.Sc.,     LL.D., 

F.R.S.,  Fellow  of  the  University  of  London,  Hon.  Fellow  of  St. 

Peter's  College,  Cambridge. 
A  TREATISE  ON  THE  DYNAMICS  OF  THE  SYSTEM  OF 

RIGID    BODIES.       With   numerous    Examples.       Fourth    and 

enlarged  Edition.     Two  Vols.     Svo.     Vol.  I. — Elementary  Parts. 

145.     Vol.  II. — The  Advanced  Parts.     14^. 
STABILITY    OF   A   GIVEN    STATE    OF   MOTION,    PAR- 

TICULARLY  STEADY  MOTION.     Adams'  Prize  Essay  for 

1877.     Svo.     &r.  6d. 

Smith   (C.). — Works  by  CHARLES   SMITH,    M.A.,    Fellow  and 

Tutor  of  Sidney  Sussex  College,  Cambridge. 
CONIC  SECTIONS.    Fourth  Edition.     Crown  Svo.     7*.  6d. 
SOLUTIONS  TO  CONIC  SECTIONS.     Crown  Svo.     KM.  6d. 
AN  ELEMENTARY  TREATISE  ON   SOLID   GEOMETRY. 

Second  Edition.     Crown  Svo.     gs.  6d.     (See  also  under  Algebra.} 

Tait  and  Steele. — A  TREATISE  ON  DYNAMICS  OF  A 

PARTICLE.  With  numerous  Examples.  By  Professor  TAIT 
and  Mr.  STEELE.  Fifth  Edition,  revised.  Crown  Svo.  12s. 

Thomson. — Works  by  J.  J.  THOMSON,  Fellow  of  Trinity  College, 
Cambridge,  and  Professor  of  Experimental  Physics  in  the  University. 
A  TREATISE  ON  THE  MOTK)N  OF  VORTEX  RINGS.     An 
Essay   to  which  the  Adams  Prize  was  adjudged  in   1882  in  the 
University  of  Cambridge.     With  Diagrams.     Svo.     6s. 
APPLICATIONS     OF    DYNAMICS    TO     PHYSICS     AND 
CHEMISTRY.     Crown  Svo.     75.  6,/. 

d  * 
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Todhunter. — Works  by  I.  TODHUNTER,  M.A.,  F.R.S.,  D.Sc., 

late  of  St.  John's  College,  Cambridge. 

"  Mr.  Todhunter  is  chiefly  known  to  students  of  Mathematics  as  the  author  of  a 
series  of  admirable  mathematical  text-books,  which  possess  the  rare  qualities  of  being 
clear  in  style  and  absolutely  free  from  mistakes,  typographical  and  other."— 
SATURDAY  REVIEW. 

MECHANICS   FOR   BEGINNERS.      With  numerous  Examples. 

New  Edition.     i8mo.     4^.  6d. 
KEY  TO  MECHANICS  FOR  BEGINNERS.   Crown  8vo.  6s.  6d. 

AN  ELEMENTARY  TREATISE  ON  THE  THEORY  OF 
EQUATIONS.  New  Edition,  revised.  Crown  8vo.  *]s.  6d. 

PLANE  CO-ORDINATE  GEOMETRY,  as  applied  to  the  Straight 
Line  and  the  Conic  Sections.  With  numerous  Examples.  New 
Edition,  revised  and  enlarged.  Crown  8vo.  7s.  6d. 

KEY  TO  PLANE  CO-ORDINATE  GEOMETRY.     By  C.  W. 

BOURNE,  M.A.  Head  Master  of  the  College,  Inverness.     Crown 

8vo.     los.  6d. 
A  TREATISE  ON  THE  DIFFERENTIAL  CALCULUS.    With 

numerous  Examples.     New  Edition.     Crown  8vo.      los.  6d. 

A  KEY  TO  DIFFERENTIAL  CALCULUS.  By  H.  ST.  J. 
HUNTER,  M.A.  Crown  8vo.  los.  6d. 

A  TREATISE  ON  THE  INTEGRAL  CALCULUS  AND  ITS 
APPLICATIONS.  With  numerous  Examples.  New  Edition, 
revised  and  enlarged.  Crown  8vo.  los.  6d. 

EXAMPLES   OF   ANALYTICAL   GEOMETRY    OF   THREE 

DIMENSIONS.     New  Edition,  revised.     Crown  8vo.     4*. 
A  TREATISE  ON  ANALYTICAL  STATICS.     With  numerous 

Examples.     Fifth  Edition.     Edited  by  Professor  J.  D.  EVERETT, 

F.R.S.     Crown  8vo.     los.  6d. 
A   HISTORY    OF    THE    MATHEMATICAL    THEORY    OF 

PROBABILITY,  from  the  time  of  Pascal    to  that   of  Laplace. 

8vo.     IBs. 
A  HISTORY   OF  THE  MATHEMATICAL  THEORIES  OF 

ATTRACTION,  AND  THE  FIGURE  OF  THE  EARTH, 

from  the  time  of  Newton  to  that  of  Laplace.     2  vols.     8vo.     24*. 
AN  ELEMENTARY  TREATISE  ON  LAPLACE'S,  LAME'S, 

AND  BESSEL'S  FUNCTIONS.     Crown  8vo.     icw.  6d. 
(See  also  under  Arithmetic  and  Mensuration,  Algebra,  and  Trigonometry. ) 

Wilson  (J.  M.). — SOLID  GEOMETRY  AND  CONIC  SEC 
TIONS.  With  Appendices  on  Transversals  and  Harmonic  Division. 
For  the  Use  of  Schools.  By  Rev.  J.  M.  WILSON,  M.A.  Head 
Master  of  Clifton  College.  New  Edition.  Extra  fcap.  8vo.  3-r.  6d. 

Woolwich    Mathematical    Papers,  for  Admission  into 

the  Royal  Military  Academy,   Woolwich,   l£So — 1884   inclusive. 
Crown  8vo.     3*.  6d. 


SCIENCE.  37 

Wolstenholme. — MATHEMATICAL  PROBLEMS,  on  Sub 
jects  included  in  the  First  and  Second  Divisions  of  the  Schedule  of 
subjects  for  the  Cambridge  Mathematical  Tripos  Examination. 
Devised  and  arranged  by  JOSEPH  WOLSTENHOLME,  D.Sc.,  late 
Fellow  of  Christ's  College,  sometime  Fellow  of  St.  John's  College, 
and  Professor  of  Mathematics  in  the  Royal  Indian  Engineering 
College.  New  Edition,  greatly  enlarged.  8vo.  i8.r. 
EXAMPLES  FOR  PRACTICE  IN  THE  USE  OF  SEVEN- 
FIGURE  LOGARITHMS.  For  the  Use  of  Colleges  and 
Schools.  By  the  same  Author.  8vo.  $j. 
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(i)  Natural  Philosophy,  (2)  Astronomy,  (3) 
Chemistry,  (4)  Biology,  (5)  Medicine,  (6)  Anthro 
pology,  (7)  Physical  Geography  and  Geology,  (8) 
Agriculture. 

NATURAL  PHILOSOPHY. 

Airy. — Works  by  Sir  G.  B.  AIRY,  K.C.B.,  formerly  Astronomer- 
Royal. 

ON  SOUND  AND  ATMOSPHERIC  VIBRATIONS.  With 
the  Mathematical  Elements  of  Music.  Designed  for  the  Use  of 
Students  in  the  University.  Second  Edition,  revised  and  enlarged. 
Crown  8vo.  9^. 

A  TREATISE  ON  MAGNETISM.  Designed  for  the  Use  of 
Students  in  the  University.  Crown  Svo.  Qr.  6<7. 

GRAVITATION:  an  Elementary  Explanation  of  the  Principal  Per 
turbations  in  the  Solar  System.  Second  Edition.  Crown  Svo.  Js.  6d. 
Alexander  (T.). — ELEMENTARY  APPLIED  MECHANICS. 
Being  the  simpler  and  more  practical  Cases  of  Stress  and  Strain 
wrought  out  individually  from  first  principles  by  means  of  Ele 
mentary  Mathematics.  By  T.  ALEXANDER,  C.E.,  Professor  of 
Civil  Engineering  in  the  Imperial  College  of  Engineering,  Tokei, 
Japan.  Crown  Svo.  Part  I.  4^.  6d. 

Alexander  —  Thomson.  —  ELEMENTARY    APPLIED 

MECHANICS.  By  THOMAS  ALEXANDER,  C.E.,  Professor  of 
Engineering  in  the  Imperial  College  of  Engineering,  Tokei,  Japan  ; 
and  ARTHUR  WATSON  THOMSON,  C.E.,  B.Sc.,  Professor  of 
Engineering  at  the  Royal  College,  Cirencester.  Part  If.  TRANS 
VERSE  STRESS  ;  upwards  of  150  Diagrams,  and  200  Examples 
carefully  worked  out.  Crown  Svo.  los.  6it. 

Ball  (R.  S.).—  EXPERIMENTAL  MECHANICS.  A  Course  of 
Lectures  delivered  at  I  he  Royal  College  of  Science  for  Ireland. 
By  Sir  R.  S.  BALL,  LL.D.,  F.R.S.,  Astronomer  Royal  of  Ireland. 
Second  and  Cheaper  Edition.  Crown  Svo.  Cs. 
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Bottomley.— FOUR-FIGURE  MATHEMATICAL  TABLES. 
Comprising  Logarithmic  and  Trigonometrical  Tables,  and  Tables 
of  Squares,  Square  Roots,  and  Reciprocals.  By  J.  T.  BOTTOMLEY, 
M.A.,  F.K.S.E.,  F.C.S.,  Lecturer  in  Natural*  Philosophy  in  the 
University  of  Glasgow.  8vo.  2s.  6d. 

Chisholm.— THE  SCIENCE  OF  WEIGHING  AND 
MEASURING,  AND  THE  STANDARDS  OF  MEASURE 
AND  WEIGHT.  By  H.  W.  CHISHOLM,  Warden  of  the  Standards. 
With  numerous  Illustrations.  Crown  Svo.  4^.  (yd.  (Nature  Series). 

Clausius. — MECHANICAL  THEORY  OF  HEAT.  By  R. 
CLAUSIUS.  Translated  hy  WALTER  R.  BROWNE,  M.A.,  late 
Fellow  of  Trinity  College,  Cambridge.  Crown  Svo.  los.  6d. 

Cotterill. — APPLIED  MECHANICS  :  an  Elementary  General 
Introduction  to  the  Theory  of  Structures  and  Machines.  By 
JAMES  H.  COTTERILL,  F.R.S.,  Associate  Member  of  the  Council 
of  the  Institution  of  Naval  Architects,  Associate  Member  of  the 
Institution  of  Civil  Engineers,  Professor  of  Applied  Mechanics  in 
the  Royal  Naval  College,  Greenwich.  Medium  Svo.  iSj. 
ELEMENTARY  MANUAL  OF  APPLIED  MECHANICS. 
By  the  same  Author.  Crown  Svo.  [/«  preparation. 

Gumming. — AN  INTRODUCTION  TO  THE  THEORY  OF 

ELECTRICITY.  By  LINN/^US  GUMMING,  M.A.,  one  of  the 
Masters  of  Rugby  School.  With  Illustrations.  Crown  Svo.  &s.  6d. 

Daniell. — A    THXT-BOOK    OF   THE   PRINCIPLES    OF 

PHYSICS.  By  ALFRED  DANIELL,  M.A.,  LL.B.,  D.Sc., 
F.R. S.E.,  late  Lecturer  on  Phy.sics  in  the  School  of  Medicine, 
Edinburgh.  With  Illustrations.  Second  Edition.  Revised  and 
Enlarged.  Medium  Svo.  2U. 

Day. — ELECTRIC  LIGHT  ARITHMETIC.  By  R.  E.  DAY, 
M.A.,  Evening  Lecturer  in  Experimental  Physics  at  King's 
College,  London.  Pott  Svo.  2s. 

Everett. — UNITS  AND  PHYSICAL  CONSTANTS.  By  J.  D. 
EVERETT,  M.A.,  D.C.L.,  F.R.S.,  F.R.S.E.,  Professor  of 
Natural  Philosophy,  Queen's  College,  Belfast.  Second  Edition. 
Extra  fcap.  Svo.  $s. 

Gray THE  THEORY  AND  PRACTICE  OF  ABSOLUTE 

MEASUREMENTS  IN  ELECTRICITY  AND  MAGNET 
ISM.  By  ANDREW  GRAY,  M.A.,  F.R.S.E.,  Professor  of  Physics 
in  the  University  College  of  North  Wales.  Two  Vols.  Crown 
Svo.  Vol.  I.  I2s.  6d.  [Vol.  77  in  the  press. 

Greaves.— STATICS    FOR  SCHOOLS.      By  JOHN^  GREAVES, 

M.A..,    Fellow  and   Mathematical   Lecturer   of  Christ's   College, 

Cambridge.  \.ln  preparation. 

ELEMENTARY  STATICS,  A  TREATISE  ON.     By  the  same. 

Second  Edition,  revised.     Crown  Svo.     6s.  6d. 

Grove.— A  DICTIONARY  OF  MUSIC  A.ND  MUSICIANS. 
(A  D  1450—1888).  By  Eminent  Writers,  English  and  Foreign. 
Edited  by  Sir  GEORGE  GROVE,  D.C.L.,  Director  of  the  Royal 
College  of  Music,  &c.  Demy  Svo. 

Vols.  I.,  IL,  and  III.     Price  2U.  each. 
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Grove — continued. 

Vol.  I.  A  to  IMPROMPTU.  Vol.  II.  IMPROPERTA  to 
PLAIN  SONG.  Vol.  III.  PLANCHE  TO  SUMER  IS 
ICUMEN  IN.  Demy  8vo.  cloth,  with  Illustrations  in  Music 
Type  and  Woodcut.  Also  published  in  Parts.  Parts  I.  to  XIV., 
Parts  XIX— XXII. ,  price  3*.  6it.  each.  Parts  XV.,  XVI.,  price  -is. 
Parts  XVII.,  XVIII.,  price  Js. 

\*  (Part  XXII.)  jtrt  published,  completes  the  DICTIONARY  OF 
Mur.ic  AND  MUSICIANS  as  originally  contemplated.  But  an  Appendix 
and  a  full  general  Index  are  in  the  press. 

"  Dr.  Grove's  Dictionary  will  be  a  boon  to  every  intelligent  lover  of  music." — 
SATURDAY  REVIEW. 

Huxley.— INTRODUCTORY  PRIMER  OF  SCIENCE.  By  T. 
H.  HUXLEY,  F.R.S.,  &2.  iSmo.  is. 

Ibbetson.— THE  MATHEMATICAL  THEORY  OF  PER 
FECTLY  ELASTIC  SOLIDS,  with  a  Short  Account  of  Viscous 
Fluids.  An  Elementary  Treatise.  By  WILLIAM  JOHN  IBBETSON, 
B.A.,  F.R.A.S.,  Senior  Scholar  of  Clare  College,  Cambridge.  8vo. 
Price  2is. 

Jones.— EXAMPLES  IN  PHYSICS.      By  D.  E.  JONES,  B.Sc. 

Lecturer  in  Physics  in  University  College  of  Wales,  Aberystwith. 

Fcap.  8vo.     3-r.  6d. 
Kempe.— HOW  TO  DRAW  A  STRAIGHT  LINE;  a  Lecture 

on  Linkages.     By  A.    B.   KEMPE.      With  Illustrations.     Crown 

8vo.     i.r.  6d.     (Nature  Series. ) 

Kennedy. — THE  MECHANICS  OF  MACHINERY.  By  A.  B. 

W.  KENNEDY,  F.R.S.,  M.lnst.C.E.,  Professor  of  Engineering  and 
Mechanical  Technology  in  University  College,  London.  With 
numerous  Illustrations.  Crown  8vo.  12$.  6d. 

Lang. — EXPERIMENTAL  PHYSICS.  By  P.  R.  SCCTT  LANG, 
M.  A.,  Professor  cf  Mathematics  in  the  University  of  St.  Andrews. 
With  Illustrations.  Crown  8vo.  [/«  the  pr.-ss. 

Lock. — Works  by  Rev.  J.  B.  LOCK,  M.A.,  Senior  Fellow,  Assistan 
Tutor  and    Lecturer   in   Gonville    and    Caius   College,    formerly 
Master  at  Eton,  &c. 

DYNAMICS  FOR  BEGINNERS.     Globe  8vo.     3*.  6d. 
ELEMENTARY  STATICS.     Globe  Svo.     4*.  6d. 

Lodge.— MODERN  VIEWS  OF  ELECTRICITY.  By  OLIVER 
J.  LODGE,  F.R.S.,  Professor  of  Physics  in  University  College, 
Liverpool.  Illustrated.  Crown  Svo.  [In  preparation. 

Loewy.— QUESTIONS  AND  EXAMPLES  ON  EXPERI 
MENTAL  PHYSICS  :  Sound,  Light,  Heat,  Electricity,  and 
Magnetism.  By  B.  LOEWY,  F.R.A.S.,  Science  Master  at  the 
London  International  College,  and  Examiner  in  Experimental 
Physics  to  the  College  of  Preceptors.  Fcap.  Svo.  2s. 

Lupton. — NUMERICAL  TABLES  AND  CONSTANTS  IN 
ELEMENTARY  SCIENCE.  By  SYDNEY  LUPTON,  M.A,. 
F.C.S.,  F.I.C.,  Assistant  Ma<ter  at  Harrow  School.  Extra  fcap. 
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Macfarlane,— PHYSICAL  ARITHMETIC.     By  ALEXANDER 

MA.CFARLANE,  D.  Sc.,  Examiner  in  Mathematics  in  the  University 
of  Edinburgh.     Crown  8 vo.     'js.  6d. 

Macgregor.— KINEMATICS  AND  DYNAMICS.  An  Ele 
mentary  Treatise.  By  JAMES  GORDON  MACGREGOR,  M.A.,D.  Sc., 
Fellow  of  the  Royal  Societies  of  Edinburgh  and  of  Canada,  Munro 
Professor  of  Physics  in  Dalhousie  College,  Halifax,  Nova  Scotia. 
With  Illustrations.  Crown  8vo.  los.  6d. 

Mayer. — SOUND  :  a  Series  of  Simple,  Entertaining,  and  Inex 
pensive  Experiments  in  the  Phenomena  of  Sound,  for  the  Use  of 
Students  of  every  age.  By  A.  M.  MAYER,  Professor  of  Physics 
in  the  Stevens  Institute  of  Technology,  &c.  With  numerous 
Illustrations.  Crown  8vo.  2s.  6d.  {Nature  Seiies.) 

Mayer  and  Barnard. — LIGHT  :  a  Series  of  Simple,  Entertain 
ing,  and  Inexpensive  Experiments  in  the  Phenomena  of  Light,  for  the 
Use  of  Students  of  every  age.  By  A.  M.  MAYER  and  C.  BARNARD. 
With  numerous  Illustrations.  Crown  8vo.  2s.  6d.  (Nature  Series.) 

Newton. — PRINCIPIA.     Edited  by  Professor  Sir  W.  THOMSON 

and  Professor  BLACKBURNE.     4to,  cloth.     -$\s.  6d. 
THE    FIRST   THREE    SECTIONS   OF    NEWTON'S   PRIN 
CIPIA.     With  Notes  and  Illustrations.       Also  a  Collection  of 
Problems,  principally  intended  as  Examples  of  Newton's  Methods. 
By  PERCIVAL  FROST,  M.A.     Third  Edition.     8vo.     12s. 

Parkinson. — A  TREATISE  ON  OPTICS.  By  S.  PARKINSON, 
D.D.,  F.R.S.,  Tutor  and  Prselector  of  St.  John's  College,  Cam 
bridge.  Fourth  Edition,  revised  and  enlarged.  Crown  8vo.  io.r.  6d. 

Perry. — STEAM.  AN  ELEMENTARY  TREATISE.  By 
JOHN  PERRY,  C.E.,  Whitworth  Scholar,  Fellow  of  the  Chemical 
Society,  Professor  of  Mechanical  Engineering  and  Applied  Mech 
anics  at  the  Technical  College,  Finsbury.  With  numerous  Wood 
cuts  and  Numerical  Examples  and  Exercises.  iSmo.  4.9.  6d. 

Ramsay.— EXPERIMENTAL  PROOFS  OF  CHEMICAL 
THEORY  FOR  BEGINNERS.  By  WILLIAM  RAMSAY,  Ph.D., 
Professor  of  Chemistry  in  University  Coll. ,  Bristol.  Pott  8vo.  2s.  6d. 

Rayleigh. — THE  THEORY  OF  SOUND.  ByLoRoRAYLEiGH, 

M.A.,   F.R.S.,   formerly  Fellow  of  Trinity  College,  Cambridge, 
8vo.     Vol.  I.  I2s.  6d.     Vol.  II.  i2s.  6d.      [Vol.  ///.  in  the  press. 

Reuleaux. — THE  KINEMATICS  OF  MACHINERY.     Out. 

lines  of  a  Theory  of  Machines.  By  Professor  F.  REULEAUX. 
Translated  and  Edited  by  Professor  A.  B.  W.  KENNEDY,  F.R.S., 
C.E.  W7ith  450  Illustrations.  Medium  8vo.  2is. 
RosCOe  and  Schuster.— SPECTRUM  ANALYSIS.  Lectures 
delivered  in  1868  before  the  Society  of  Apothecaries  of  London. 
By  Sir  HENRY  E.  ROSCOE,  LL,D.,  F.R.S.,  formerly  Professor  of 
Chemistry  in  the  Owens  College,  Victoria  University,  Manchester. 
Fourth  Edition,  revised  and  considerably  enlarged  by  the  Author 
and  by  ARTHUR  SCHUSTER,  F.R.S.,  Ph.D.,  Professor  of  Applied 
Mathematics  in  the  Owens  College,  Victoria  University.  With  Ap 
pendices,  numerous  Illustrations,  and  Plates.  Medium  8vo.  2ls. 
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Shann. — AN  ELEMENTARY  TREATISE  ON  HEAT,  IN 

RELATION  TO   STEAM    AND    THE    STEAM-ENGINE. 
By  G.  SHANN,  M.A.     With  Illustrations.     Crown  Svo.     4.5-.  6d, 

SpOttiswOOde.— POLARISATION  OF  LIGHT.  By  the  late 
W.  SPOTTISWOODE,  F.R.S.  With  many  Illustrations.  New 
Edition.  Crown  Svo.  3^.  6d.  (Natiire  Series.) 

Stewart   (Balfour). — Works  by  BALFOUR  STEWART,  F.R.S. , 

late  Langworthy   Professor  of    Physics  in    the    Owens    College, 

Victoria  University,  Manchester. 
PRIMER    OF    PHYSICS.     With   numerous   Illustrations.      New 

Edition,  with  Questions.      iSmo.      is.     (Science  Primers.) 
LESSONS    IN   ELEMENTARY    PHYSICS.       With  numerous 

Illustrations  and  Chromolitho  of  the  Spectra  of  the  Sun,  Stars, 

and  Nebulae.     New  and  Enlarged  Edition.     Fcap.  Svo.     ^s.  6d. 
QUESTIONS  ON  BALFOUR   STEWART'S  ELEMENTARY 

LESSONS  IN  PHYSICS.     By  Prof.  THOMAS  H.  CORE,  Owens 

College,  Manchester.     Fcap.  Svo.     2s. 

Stewart   and   Gee. — ELEMENTARY  PRACTICAL  PHY 
SICS,  LESSONS  IN.     By  BALFOUR  STEWART,  M.A.,  LL.D., 
F.R.S.,  and  W7.  W.  HALDANE  GEE,  B.Sc.     Crown  Svo. 
Vol.  I.— GENERAL  PHYSICAL  PROCESSES.     6s. 
Vol.  II.—  ELECTRICITY  AND  MAGNETISM,     -js.  6d. 
Vol.  III.— OPTICS,  HEAT,  AND  SOUND.       [In  the  press. 
PRACTICAL  PHYSICS  FOR  SCHOOLS  AND  THE  JUNIOR 
STUDENTS  OF  COLLEGES.   By  the  same  Authors.  Globe  Svo. 
Vol.  I.— ELECTRICITY  AND  MAGNETISM.     2s.  6d. 

Stokes. — ON  LIGHT.  Being  the  Burnett  Lectures,  delivered  in 
Aberdeen  in  1883,  1884,  1885.  By  GEORGE  GABRIEL  STOKES, 
M.A.,  P.R.S.,  &c.,  Fellow  of  Pembroke  College,  and  Lucasian 
Professor  of  Mathematics  in  the  University  of  Cambridge.  First 
Course:  ON  THE  NATURE  OF  LIGHT.— Second  Course:  ON 
LIGHT  AS  A  MEANS  OF  INVESTIGATION. — Third  Course  :  ON  THE 
BENEFICIAL  EFFECTS  OF  LIGHT.  Complete  in  one  volume. 
Crown  Svo.  Js  6d. 
%*  The  Second  and  Third  Courses  may  be  had  separately.  Crown 

Svo.     2s.  6d.  each. 

Stone. — AN  ELEMENTARY  TREATISE  ON  SOUND.  By 
W.  H.  STONE,  M.D.  With  Illustrations.  iSmo.  %s.  6d. 

Tait. — HEAT.  By  P.  G.  TAIT,  M.A.,  Sec.  R.S.E.,  formerly 
Fellow  of  St.  Peter's  College,  Cambridge,  Professor  of  Natural 
Philosophy  in  the  University  of  Edinburgh.  Crown  Svo.  6s. 

Thompson.— ELEMENTARY  LESSONS  IN  ELECTRICITY 
AND  MAGNETISM.  By  SILVANUS  P.  THOMPSON,  Principal 
and  Professor  of  Physics  in  the  Technical  College,  Finsbury.  With 
Illustrations.  New  Edition,  Revised.  Twenty-Eighth  Thousand. 
Fcap.  Svo.  4J.  (>d. 
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Thomson,  Sir  W.— ELECTROSTATICS  AND  MAG 
NETISM,  REPRINTS  OF  PAPERS  ON.  By  Sir  WILLIAM 
THOMSON,  D.C.L.,  LL.D  ,  F.R.S.,  F.R.S.E.,  Fellow  of  St. 
Peter's  College,  Cambridge,  and  Professor  of  Natural  Philosophy 
in  the  University  of  Glasgow.  Second  Edition.  Medium  8vo.  i8j. 
Thomson,  J.  J. — Works  byj.  J.  THOMSON,  Fellow  of  Trinity 
College,  Cavendish  Professor  of  Experimental  Physics  in  the 
University. 

THE  MOTION  OF  VORTEX  RINGS,  A  TREATISE  ON. 
An  Essay  to  which  the  Adams  Prize  was  adjudged  in  1882  in 
the  University  of  Cambridge.  With  Diagrams.  8vo.  6s. 

APPLICATIONS    OF     DYNAMICS     TO     PHYSICS     AND 

CHEMISTRY.     By  the  same  Author.     Crown  8 vo.     7*.  6d. 
Todhunter.— NATURALPHILOSOPHY  FOR  BEGINNERS. 
By  I.  TODHUNTER,   M.A.,  F.R.S.,  D.Sc. 

Part  I.  The  Properties  of  Solid  and  Fluid  Bodies.      i8mo.     3*.  6d. 

Part  II.   Sound,  Light,  and  Heat.      18*110.     3-r.  6d. 

Turner. — HEAT  AND  ELECTRICITY,  A  COLLECTION  OF 

EXAMPLES  ON.     By  H.  H.  TURNER,  B.  A.,  Fellow  of  Trinity 
College,  Cambridge.     Crown  8vo.     2r.  6d. 

Wright  (Lewis).  —  LIGHT  ;  A  COURSE  OF  EXPERI 
MENTAL  OPTICS,  CHIEFLY  WITH  THE  LANTERN. 
By  LEWIS  WRIGHT.  With  nearly  200  Engravings  and  Coloured 
Plates.  Crown  8vo.  'js.  6d. 

ASTRONOMY. 

Airy. — POPULAR    ASTRONOMY.      With   Illustrations   by   Sir 

G.  B.  AIRY,  K.t^.B.,  formerly  Astronomer- Royal.     New  Edition. 

i8mo.     4-r.  6d. 
Forbes.— TRANSIT    OF    VENUS.       By    G.    FORBES,    M.A., 

Professor  of  Natural  Philosophy  in  the  Andersonian   University, 

Glasgow.     Illustrated.     Crown  8vo.      y.  6d.     (Nature  Series.} 
Godfray. — Woiks    by    HUGH     GODFPAV,    M.A.,    Mathematical 

Lecturer  at  Pembroke  College,  Cambridge. 
A  TREATISE  ON  ASTRONOMY,  for  the  Use  of  Colleges  and 

Schools       Fourth  Edition.     8vo.      I2.r.  6'i. 
AN  ELEMENTARY  TREATISE  ON  THE  LUNAR  THEORY, 

with  a  Brief  Sketch  of  the  Problem  up  to  the  time  of  Newton. 

Second  Edition,  revised.     Crown  8vo.     5.?.  6d. 
Lockyer. — Works  by  I.  NORMAN  LOCKYER,  F.R.S. 

PRIMER    OF    ASTRONOMY.       With    numerous    Illustration's. 

New  Edition.      l8mo.      is.     (Science  Jointers.} 
ELEMENTARY  LESSONS  IN  ASTRONOMY.     With  Coloured 

Diagram   of  the  Spectra  of  the   Sun,    Stars,    and   Nebula;,  and 

numerous  Illustrations.   New  Edition,  revised.    Fcap.  8vo.    $s.  6</. 
QUESTIONS  ON  LOCKYER'S  ELEMENTARY  LESSONS  IN 

ASTRONOMY.     For  the  Use  of  Schools.     By  JOHN   FORBES- 

ROBERTSON.     i8mo,  cloth  limp.      is.  6d. 
THE  CHEMISTRY  OF  THE  SUN.   With  Illustrations.   Svo.    145. 
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Newcomb. — POPULAR  ASTRONOMY.    By  s.  NEWCOMB, 

LL.D.,  Professor  U.S.  Naval  Observatory.    With  112  Illustrations 
and  5  Maps  of  the  Stars.     Second  Edition,  revised.     8vo.      iSs. 
"It  is  unlike  anything  else  of  its  kind,  and  will  be  of  more  use  in  circulating  a 

knowledge  of  Astronomy  than  nine-tenths  of  the  books  which  have  appeared  on  the 

subject  of  late  years." — SATURDAY  REVIEW. 


CHEMISTRY. 

Armstrong.— A  MANUAL  OF  INORGANIC  CHEMISTRY. 

By  HENRY  ARMSTRONG,  Ph.D.,  F.R.S.,  Professor  of  Chemistry 
in  the  City  and  Guilds  of  London  Technical  Institute.  Crown  8vo. 

[In  preparation. 

Cohen.— THE  OWENS  COLLEGE  COURSE  OF  PRAC 
TICAL  ORGANIC  CHEMISTRY.  By  JULIUS  B.  COHEN, 
Ph.D.,  F.C.S.,  Assistant  Lecturer  on  Chemistry  in  the  Owens 
College,  Manchester.  With  a  Preface  by  SIR  HENRY  ROSCOE, 
F.  R.S.,  and  C.  SCHORLEMMER,  F.  R.  S.  P'cap.  8vo.  2.r.  6d. 

Cooke. — ELEMENTS  OF  CHEMICAL  PHYSICS.  By  JOSIAII 
P.  COOKE,  Junr.,  Erving  Professor  of  Chemistry  and  Mineralogy 
in  Harvard  University.  Fourth  Edition.  Royal  8vo.  2is. 

Fleischer.— A  SYSTEM  OF  VOLUMETRIC  ANALYSIS. 

By  EMIL  FLEISCHER.  Translated,  with  Notes  and  Additions, 
from  the  Second  German  Edition  by  M.  M.  PATTISON  MUIR, 
F.R.S.E.  With  Illustrations.  Crown  Svo.  Js.  dd. 
Frankland.— AGRICULTURAL  CHEMICAL  ANALYSIS 
A  Handbook  of.  By  PERCY  FARADAY  FRANKLAND,  Ph.D., 
B.Sc.,  F.C.S.  Associate  of  the  Royal  School  of  Mines,  and 
Demonstrator  of  Practical  and  Agricultural  Chemistry  in  the 
Normal  School  of  Science  and  Royal  School  of  Mines,  South 
Kensington  Museum.  Founded  upon  Leitfadcn  fiir  die  Agriculture 
Cliemiche  Analyse,  von  Dr.  F.  KROCKER.  Crown  Svo.  75-.  6rf. 
Hartley. — A  COURSE  OF  QUANTITATIVE  ANALYSIS 
FOR  STUDENTS.  By  W.  NOEL  HARTLEY,  F.R.S.,  Professor 
of  Chemistry,  and  of  Applied  Chemistry,  Science  and  Art  Depart 
ment,  Royal  College  of  Science,  Dublin.  Globe  Svo.  5*. 
Hiorns. — Works  by  ARTHUR  H.  HIORNS,  Principal  of  the  School 
of  Metallurgy,  Birmingham  and  Midland  Institute. 

A  TEXT-BOOK  OF  PRACTICAL  METALLURGY  AND 
ASSAYING.  With  Illustrations.  Globe  Svo.  [y^tst  ready. 

A  TEXT-BOOK  ON  ELEMENTARY  THEORETICAL 
METALLURGY.  Globe  Svo.  [fn  the  press. 

Jones. — Works  by  FRANCIS  JONES,  F.R.S.E.,  F.C.S.,  Chemical 
Master  in  the  Grammar  School,  Manchester. 

THE  OWENS  COLLEGE  JUNIOR  COURSE  OF  PRAC 
TICAL  CHEMISTRY.  With  Preface  by  Sir  HENRY  ROSCOE. 
F.R.S.,  and  Illustrations.  New  Edition.  iSmo.  2s.  6d. 

QUESTIONS  ON  CHEMISTRY.  A  Series  of  Problems  and 
Exercises  in  Inorganic  and  Organic  Chemistry.  Fcap.  Svo.  3^. 
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Landauer. — BLOWPIPE  ANALYSIS.  By  J.  LANDAUER. 
Authorised  English  Edition  by  J.  TAYLOR  and  W.  E.  KAY,  of 
Owens  College,  Manchester.  Extra  fcap.  8vo.  4*.  6d. 

Lupton.— CHEMICAL  ARITHMETIC.  With  1,200 Problems. 
By  SYDNEY  LUPTON,  M.A.,  F.C.S.,  F.I.C.,  formerly  Assistant- 
Master  at  Harrow.  Second  Edition,  Revised  and  Abridged. 
Fcap.  Svo.  4-r.  6d. 

Meldola.— PHOTOGRAPHIC  CHEMISTRY.  By  RAPHAEL 
MELDOLA,  F.R.S.,  Professor  of  Chemistry  in  the  Technical 
College,  Finsbury.  Crown  Svo.  (Nature  Series.}  [In  the  press. 

Muir. — PRACTICAL  CHEMISTRY  FOR  MEDICAL  STU 
DENTS.  Specially  arranged  for  the  first  M.B.  Course.  By 
M.  M.  PATTISON  MUIR,  F.R.S.E.  Fcap.  Svo.  is.  6d. 

Muir  and  Wilson. — THE  ELEMENTS  OF  THERMAL 
CHEMISTRY.  By  M.  M.  PATTISON  MUIR,  M.A.,  F.R.S.E., 
Fellow  and  Prselector  of  Chemistry  in  Gonville  and  Caius  College, 
Cambridge;  Assisted  by  DAVID  MUIR  WILSON.  Svo.  12s.  6d. 

Remsen. — Works  by  IRA  REMSEN,  Professor  of  Chemistry  in  the 
Johns  Hopkins  University. 

COMPOUNDS  OF  CARBON  ;  or,  Organic  Chemistry,  an  Intro 
duction  to  the  Study  of.  Crown  Svo.  6s.  6d. 

AN  INTRODUCTION  TO  THE  STUDY  OF  CHEMISTRY 
(INORGANIC  CHEMISTRY).  Crown  Svo.  6.?.  6d. 

THE  ELEMENTS  OF  CHEMISTRY.  A  Text  Book  for 
Beginners.  Fcap.  Svo.  2s.  6d. 

RoSCOe. — Works  by  Sir  HENRY  E.  ROSCOE,  F.R.S.,  formerly 
Professor  of  Chemistry  in  the  Victoria  University  the  Owens  College, 
Manchester. 

PRIMER  OF  CHEMISTRY.  With  numerous  Illustrations.  New 
Edition.  With  Questions.  iSmo.  is.  (Science  Primers.} 

LESSONS  IN  ELEMENTARY  CHEMISTRY,  INORGANIC 
AND  ORGANIC.  With  numerous  Illustrations  and  Chromolitho 
of  the  Solar  Spectrum,  and  of  the  Alkalies  and  Alkaline  Earths. 
New  Edition.  Fcap.  Svo.  4^.  6d.  (See  under  THORPE.  ) 

Roscoe  and  Schorlemmer.— INORGANIC  AND  OR 
GANIC  CHEMISTRY.  A  Complete  Treatise  on  Inorganic  and 
Organic  Chemistry.  By  Sir  HENRY  E.  ROSCOE,  F.R.S.,  and  Prof. 
C.  SCHORLEMMEK,  F.R.S.  With  Illustrations.  MediumSvo. 

Vols.  I.  and  II.— INORGANIC  CHEMISTRY. 

Vol.  I. — The  Non-Metallic  Elements.  Second  Edition,  revised. 
2U.  Vol.  II.  Part  L— Metals.  i8j.  Vol.  II.  Part  II.— Metals. 
iSs. 

Vol.  IIL-ORGANIC  CHEMISTRY. 

THE  CHEMISTRY  OF  THE  HYDROCARBONS  and  their 
Derivatives,  or  ORGANIC  CHEMISTRY,  With  numerous 
Illustrations.  Five  Parts.  Parts  I.,  II.,  and  IV.  2is.  each. 
Part  III.  iSs.  Part  V.  {Immediately. 
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Thorpe. — A  SERIES  OF  CHEMICAL  PROBLEMS,  prepared 
•n  ith  Special  Reference  to  Sir  IL  E.  Roscoe's  Lessons  in  Elemen 
tary  Chemistry,  by  T.  E.  THORPE,  Ph.D.,  F.R.S.,  Professor  of 
Chemistry  in  the  Normal  School  of  Science,  South  Kensington, 
adapted  for  the  Preparation  of  Students  for  the  Government, 
Science,  and  Society  of  Arts  Examinations.  With  a  Preface  by  Sir 
HENRY  E.  ROSCOE,  F.R.S.  New  Edition,  with  Key.  i8mo.  2s. 

Thorpe  and  Riicker. — A  TREATISE  ON  CHEMICAL 
PHYSICS.  By  T.  E.  THORPE,  Ph.D.,  F.R.S.  Professor  of 
Chemistry  in  the  Normal  School  of  Science,  and  Professor  A.  W. 
RiicKER.  Illustrated.  8vo.  [In  preparation. 

Wright. — METALS  AND  THEIR  CHIEF  INDUSTRIAL 
APPLICATIONS.  BY  C.  ALDER  WRIGHT,  D.Sc.,  &c., 
Lecturer  on  Chemistry  in  St.  Mary's  Hospital  Medical  School. 
Extra  fcap.  8vo.  3^.  6d. 


BIOLOGY. 

Allen. — ON  THE  COLOUR  OF  FLOWERS,  as  Illustrated  in 
the  British  Flora.  By  GRANT  ALLEN.  With  Illustrations. 
Crown  8 vo.  ^s.6d.  (Nature  Series.) 

Balfour.  —  A  TREATISE  ON  COMPARATIVE  EMBRY- 
OLOGY.  By  F.  M.  BALFOUR,  M.A.,  F.R.S.,  Fellow  and 
Lecturer  of  Trinity  College,  Cambridge.  With  Illustrations. 
Second  Edition,  reprinted  without  alteration  from  the  First 
Edition.  In  2  vols.  8vo.  Vol.  I.  i8j.  Vol.  II.  zis. 

Balfour  and  Ward. — A  GENERAL  TEXT  BOOK  OF 
BOTANY.  By  ISAAC  BAYLEY  BALFOUR,  F.R.S.,  Professor  of 
Botany  in  the  University  of  Edinburgh,  and  H.  MARSHALL  WARD, 
F.R.S.,  Fellow  of  Christ's  College,  Cambridge,  and  Professor  of 
Botany  in  the  Royal  Indian  Engineering  College,  Cooper's  Hill. 
8vo.  [/« preparation. 

Bettany. — FIRST    LESSONS    IN    PRACTICAL   BOTANY. 

By  G.  T.  BETTANY,  M.A.,  F.L.S.,  formerly  Lecturer  in  Botany 

at  Guy's  Hospital  Medical  School.     i8mo.     is. 
Bower.— A  COURSE  OF  PRACTICAL  INSTRUCTION  IN 

BOTANY.     By  F.  O.  BOWER,  D.Sc.,  F.L.S.,  Regius  Professor 

of  Botany  in  the  University  of  Glasgow.     Crown  8vo.     Part  I. 

Second  Edition,  revised  and  enlarged.      Phanerogams — Pterido- 

phyta.     6s.  6d.     Part  II.     Bryophyta — Thallophyta.     45.  6d.    Or 

both  Parts  in  one  volume,  los.  6d. 

Darwin  (Charles). — MEMORIAL  NOTICES  OF  CHARLES 
DARWIN,  F.R.S.,  &c.  By  THOMAS  HENRY  HUXLEY,  F.R.S., 
G.  J.  ROMANES,  F.R.S.,  ARCHIBALD  GEIKIE,  F.R.S.,  and 
W.  T.  THISELTON  DYER,  F.R.S.  Reprinted  from  Nature. 
With  a  Portrait,  engraved  by  C.  H.  JEENS.  CIOMI  8vo. 
2J.  6d.  (Nature  Series.) 
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Fearnley.— A  MANUAL  OF  ELEMENTARY  PRACTICAL 
HISTOLOGY.  By  WILLIAM  FEARNLEY.  With  Illustrations. 
Crown  8vo.  'js.  6d. 

Flower  and  Gadow.— AN  INTRODUCTION  TO  THE 
OSTEOLOGY  OF  THE  MAMMALIA.  By  WILLIAM  HENRY 
FLOWER,  LL.D.,  F.R.S.,  Director  of  the  Natural  History  De 
partments  of  the  British  Museum,  late  Hunterian  Professor  oi  Com 
parative  Anatomy  and  Physiology  in  the  Royal  College  of  Surgeons 
of  England.  With  numerous  Illustrations.  Third  Edition.  Re 
vised  with  the  assistance  of  HANS  GADOW,  Ph.D.,  M.A.,  Lecturer 
on  the  Advanced  Morphology  of  Vertebrates  and  Strickland 
Curator  in  the  University  of  Cambridge.  Crown  8vo.  los.  6d. 
Foster.— Works  by  MICHAEL  FOSTER,  M.D.,  Sec.  R.S.,  Professor 
of  Physiology  in  the  University  of  Cambridge. 

PRIMER  9F  PHYSIOLOGY.  With  numerous  Illustrations. 
New  Edition.  i8mo.  is. 

A  TEXT-BOOK  OF  PHYSIOLOGY.  With  Illustrations.  Fifth 
Edition,  largely  revised.  In  Three  Parts.  Part  I.,  comprising 
Book  I.  Blood — The  Tissues  of  Movement,  The  Vascular 
Mechanism,  los.  6d. 

Parts  II.  and  III.  are  in  the  press  preparing  for  early  publication. 

Foster  and  Balfour. — THE  ELEMENTS  OF  EMBRY 
OLOGY.  By  MICHAEL  FOSTER,  M.A.,  M.D.,  LL.D.,  Sec.  R.S., 
Professor  of  Physiology  in  the  University  of  Cambridge,  Fellow 
of  Trinity  College,  Cambridge,  and  the  late  FRANCIS  M.  BALFOUR, 
M.A.,  LL.D.,  F.R.S.,  Fellow  of  Trinity  College,  Cambridge, 
and  Professor  of  Animal  Morphology  in  the  University.  Second 
Edition,  revised.  Edited  by  ADAM  SEDGWICK,  M.A.,  Fellow 
and  Assistant  Lecturer  of  Trinity  College,  Cambridge,  and  WALTER 
HEAPE,  Demonstrator  in  the  Morphological  Laboratory  of  the 
University  of  Cambridge.  With  Illustrations.  Crown  8vo.  los.  6d. 

Foster  and  Langley. — A  COURSE  OF  ELEMENTARY 

PRACTICAL  PHYSIOLOGY.  By  Prof.  MICHAEL  FOSTER, 
M.D.,  Sec.  R.S.,  &c.,  and  J,  N.  LANGLEY,  M.A.,  F.R.S.,  Fellow 
of  Trinity  College,  Cambridge.  Fifth  Edition.  Crown  8vo.  7*.  6d. 

Gamgee. — A  TEXT-BOOK  OF  THE  PHYSIOLOGICAL 
CHEMISTRY  OF  THE  ANIMAL  BODY.  Including  an 
Account  of  the  Chemical  Changes  occurring  in  Disease.  By  A. 
GAMGEE,  M.D.,  F.R.S.,  formerly  Professor  of  Physiology  in  the 
Victoria  University  the  Owens  College,  Manchester.  2  Vols.  Svo. 
With  Illustrations.  Vol.1.  i8j.  \Vol.ILinthepress. 

Gray.— STRUCTURAL  BOTANY,  OR  ORGANOGRAPHY 
ON  THE  BASIS  OF  MORPHOLOGY.  To  which  are  added 
the  principles  of  Taxonomy  and  Phytography,  and  a  Glossary  of 
Botanical  Terms.  By  Professor  ASA  GRAY,  LL.D.  Svo.  los.  6d. 

Hamilton. — A  PRACTICAL  TEXT-BOOK  OF  PATHO 
LOGY.  By  D.  J.  HAMILTON,  Professor  of  Pathological  Anatomy 
(Sir  Erasmus  Wilson  Chair),  University  of  Aberdeen.  Illustrated. 
8vo.  \Jn  the  press. 
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Hooker. —Works  by  Sir  J.  D.  HOOKER,  K.C.S.I.,  C.B.,  M.D., 
F.R.S.,  D.C.L. 

PRIMER  OF  BOTANY.      With  numerous   Illustrations.      New 
Edition.      i8mo.      is.     (Science  Primers.) 

THE   STUDENT'S   FLORA   OF  THE  BRITISH   ISLANDS. 

Third  Edition,  revised.     Globe  Svo.      los.  6d. 

Howes. — AN    ATLAS     OF    PRACTICAL     ELEMENTARY 
BIOLOGY.     By  G.   B.    HOWES,  Assistant  Professor  of  Zoology, 
Normal  School  of  Science  ami  Royal  School  of  Mines.     With  a 
Preface  by  THOMAS  HENRY  HUXLEY,  F.R.S.  Royal  410.  145. 
Huxley. — Works  by  THOMAS  HENRY  HUXLEY,  F.R.S. 

INTRODUCTORY    PRIMER     OF     SCIENCE.       i8mo.       is. 
(Science  Primers.) 

LESSONS  IN  ELEMENTARY  PHYSIOLOGY.  With  numerous 
Illustrations.     New  Edition  Revised.     Fcap.  Svo.     4^.  6d. 

QUESTIONS  ON  HUXLEY'S  PHYSIOLOGY  FOR  SCHOOLS. 

By  T.  ALCOCK,  M.D.  New  Edition.  i8mo.  is.  6d. 
Huxley  and  Martin.— A  COURSE  OF  PRACTICAL  IN 
STRUCTION  IN  ELEMENTARY  BIOLOGY.  By  T.  II. 
HUXLEY,  F.R.S.,  LL.D.,  assisted  by  H.  N.  MARTIN,  M.A., 
M.B.,  D.Sc.,  F.R.S.,  Fellow  of  Christ's  College,  Cambridge. 
New  Edition,  revised  and  extended  by  G.  B.  HOWES,  Assistant 
Professor  of  Zoology,  Normal  School  of  Science,  and  Royal  School 
of  Mines,  and  D.  H.  SCOTT,  M.A.,  PH.D.,  Assistant  Professor  of 
Botany,  Normal  School  of  Science,  and  Royal  School  of  Mines. 
New  Edition,  thoroughly  revised.  With  a  Preface  by  T.  H. 
HUXLEY,  F.R.S.  Crown  Svo.  los.  6d. 

Kane. — EUROPEAN  BUTTERFLIES,  A  HANDBOOK  OF. 
By  W.  F.  DE  VISMES  KANE,  M.A.,  M.R.I.A.,  Member  of  the 
Entomological  Society  of  London,  &c.  With  Copper  Plate  Illustra 
tions.  Crown  Svo.  los.  6d. 

A  LIST  OF  EUROPEAN  RHOPALOCERA  WITH  THEIR 
VARIETIES  AND  PRINCIPAL  SYNONYMS.  Reprinted 
from  the  Handbook  of  European  Butterflies.  Crown  Svo.  is. 
Klein.— MICRO-ORGANISMS  AND  DISEASE.  An  Intro 
duction  into  the  Study  of  Specific  Micro-Organisms.  By  E. 
KLEIN,  M.D.,  F.R.S,,  Lecturer  on  General  Anatomy  and  Physio 
logy  in  the  Medical  School  of  St.  Bartholomew's  Hospital,  London. 
With  121  Illustrations.  Third  Edition,  Revised.  Crown  Svo.  6s. 

THE   BACTERIA  IN  ASIATIC    CHOLERA.      By  the  Same. 
Crown  Svo.  [In  preparation. 

Lankester. — Works  by  Professor  E.  RAY  LANKESTER,  F.R.S. 

A  TEXT  BOOK  OF  ZOOLOGY.     Svo.  [In  preparation. 

DEGENERATION  :    A  CHAPTER  IN  DARWINISM.     Illus 
trated.     Crown  Svo.     2s.  6d.     (Nature  Series.) 

Lubbock. — Works  by  SIR  IOHN  LUBBOCK,  M.P.,  F.R.S.,  D.C.L. 
THE    ORIGIN    AND    METAMORPHOSES    OF    INSECTS. 
With  numerous  Illustrations.     New  Edition.    Crown  Svo.    3^.  6</. 
(Nature  Series.) 
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Lubbock — continued. 

ON  BRITISH  WILD  FLOWERS  CONSIDERED  IN  RE 
LATION  TO  INSECTS.  With  numerous  Illustrations.  New 
Edition.  Crown  8vo.  4*.  6d.  (Nature  Series. ) 

FLOWERS,  FRUITS,  AND  LEAVES.  With  Illustrations. 
Second  Edition.  Crown  8vo.  $s.  6d.  (Nature  Series.) 

Martin  and  Moale.—ON  THE  DISSECTION  OF  VERTE 
BRATE  ANIMALS.  By  Professor  H.  N.  MARTIN  and  W.  A. 
MOALE.  Crown  8vo.  [In  preparation. 

Mivart. — Works  by  ST.  GEORGE  MIVART,  F.R.S.,  Lecturer  on 
Comparative  Anatomy  at  St.  Mary's  Hospital. 

LESSONS  IN  ELEMENTARY  ANATOMY.  With  upwards  of 
400  Illustrations.  Fcap.  8vo.  6s.  6d. 

THE  COMMON  FROG.  Illustrated.  Cr.Svo.  3*.  6d.  (Nature Series.) 
Muller.— THE  FERTILISATION  OF  FLOWERS.  By  Pro- 
fessor  HERMANN  MULLER.  Translated  and  Edited  by  D'ARCY 
W.  THOMPSON,  B.A.,  Professor  of  Biology  in  University  College, 
Dundee.  With  a  Preface  by  CHARLES  DARWIN,  F.R.S.  With 
numerous  Illustrations.  Medium  8vo.  2U. 

Oliver. — Works  by  DANIEL  OLIVER,  F.R.S.,  &c.,  Professor  of 
Botany  in  University  College,  London,  &c. 

FIRST  BOOK  OF  INDIAN  BOTANY.  With  numerous  Illus 
trations.  Extra  fcap.  8vo.  6s.  6d. 

LESSONS    IN    ELEMENTARY  BOTANY.      With  nearly  200 

Illustrations.     New  Edition.     Fcap.  8vo.  4^.  6d. 
Parker. — A  COURSE    OF    INSTRUCTION   IN   ZOOTOMY 
(VERTEBRATA).     By  T.  JEFFREY  PARKER,   B.Sc.  London, 
Professor  of  Biology  in  the   University  of  Otago,  New  Zealand. 
With  Illustrations.     Crown  8vo.     Ss.  6d. 

LESSONS  IN  ELEMENTARY  BIOLOGY.  By  the  same  Author. 
With  Illustrations.  8vo.  [In  the  press. 

Parker  and  Bettany. — THE  MORPHOLOGY  OF  THE 
SKULL.  By  Professor  W.  K.  PARKER,  F.R.S.,  and  G.  T. 
BETTANY.  Illustrated.  Crown  8vo.  los.  6d. 

Romanes. — THE  SCIENTIFIC  EVIDENCES  OF  ORGANIC 
EVOLUTION.  By  GEORGE  J.  ROMANES,  M.A.,  LL.D., 
F.R.S.,  Zoological  Secretary  of  the  Linnean  Society.  Crown 
8vo.  zs.  6d.  (Nature  Series.) 

Sedgwick. — A  SUPPLEMENT  TO  F.  M.  BALFOUR'S 
TREATISE  ON  EMBRYOLOGY.  By  ADAM  SEDGWICK, 
M.A.,  F.R.S.,  Fellow  and  Lecturer  of  Trinity  College,  Cambridge. 
8vo.  Illustrated.  [In  preparation. 

Smith  (W.  G.).— DISEASES  OF  FIELD  AND  GARDEN 
CROPS,  CHIEFLY  SUCH  AS  ARE  CAUSED  BY  FUNGI. 
By  WORTHINGTON  G.  SMITH,  F.L.S.,  M.A.I.,  Member  of  the 
Scientific  Committee  R.H.S.  With  143  New  Illustrations  drawn 
and  engraved  from  Nature  by  the  Author.  Fcap.  8vo.  4^.  6d. 
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Stewart— Corry.— A  FLORA  OF  THE  NORTH-EAST  OF 

IRELAND.  Including  the  Phanerogamia,  the  Cryptogamia 
Vascularia,  and  the  Muscineae.  By  SAMUEL  ALEXANDER 
STEWART,  Fellow  of  the  Botanical  Society  of  Edinburgh,  Curator 
of  the  Collections  in  the  Belfast  Museum,  and  Honorary  Associate 
of  the  Belfast  Natural  History  and  Philosophical  Society ;  and  th« 
late  THOMAS  HUGHES  CORRY,  M.A.,  F.L.S.,  F.Z.S.,  M.R.I.A., 
F.B.S.  Edin.,  Lecturer  on  Botany  in  the  University  Medical  and 
Science  Schools,  Cambridge,  Assistant  Curator  of  the  University 
Herbarium,  &c. ,  &c.  Crown  8vo.  $s.  6d. 

Ward.— TIMBER  AND  ITS  DISEASES.  By  H.  MARSHALL 
WARD,  F.R.S.,  Professor  of  Botany  in  the  Royal  Indian  Engineer 
ing  College,  Cooper's  Hill.  Illustrated.  Crown  8vo. 

[In  preparation. 

Wiedersheim  (Prof.).— ELEMENTS  OF  THE  COM 
PARATIVE  ANATOMY  OF  VERTEBRATES.  Adapted 
from  the  German  of  ROBERT  WIEDERSHEIM,  Professor  of  Ana 
tomy,  and  Director  of  the  Institute  of  Human  and  Comparative 
Anatomy  in  the  University  of  Freiburg-in-Baden,  by  W. 
NEWTON  PARKER,  Professor  of  Biology  in  the  University  College 
of  South  Wales  and  Monmouthshire.  With  Additions  by  the 
Author  and  Translator.  With  Two  Hundred  and  Seventy  Wood 
cuts.  Medium  Svo.  12s.  6d. 


MEDICINE. 

Brunton. — Works  by  T.  LAUDER  BRUNTON,  M.D.,  D.Sc., 
F.R.C.P.,  F.R.S.,  Assistant  Physician  and  Lecturer  on  Materia 
Medica  at  St.  Bartholomew's  Hospital  ;  Examiner  in  Materia 
Medica  in  the  University  of  London,  in  the  Victoria  University, 
and  in  the  Royal  College  of  Physicians,  London ;  late  Examiner 
in  the  University  of  Edinburgh. 

A  TEXT-BOOK  OF  PHARMACOLOGY,  THERAPEUTICS, 
AND  MATERIA  MEDICA.  Adapted  to  the  United  States 
Pharmacopoeia,  by  FRANCIS  H.  WILLIAMS,  M.D.,  Boston,  Mass. 
Third 'Edition.  Adapted  to  the  New  British  Pharmacopoeia,  1885. 
Medium  Svo.  21  s. 

TABLES  OF  MATERIA  MEDICA  :  A  Companion  to  the  Materia 
Medica  Museum.  With  Illustrations.  New  Edition  Enlarged. 
Svo.  ioj.  6ct. 

Griffiths.— LESSONS  ON  PRESCRIPTIONS  AND  THE 
ART  OF  PRESCRIBING.  By  W.  HANDSEL  GRIFFITHS, 
PH.D.,  L.R.C.P.E.  New  Edition.  Adapted  to  the  Pharmacopoeia, 
1885.  i8mo.  3j.  6d. 

Hamilton.— A  TEXT-BOOK  OF  PATHOLOGY.  By  D.  J. 
HAMILTON,  Professor  of  Pathological  Anatomy  (Sir  Erasmus 
Wilson  Chair)  University  of  Aberdeen.  With  Illustrations.  Svo. 

[In  the  press. 
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Klein. — MICRO-ORGANISMS  AND  DISEASE.  An  Intro 
duction  into  the  Study  of  Specific  Micro-Organisms.  By  E. 
KLEIN,  M.D.,  F.R.S.,  Lecturer  on  General  Anatomy  and  Physio 
logy  in  the  Medical  School  of  St.  Bartholomew's  Hospital,  London. 
Vvith  121  Illustrations.  Third  Edition,  Revised.  Crown  8vo  6s 
THE  BACTERIA  IN  ASIATIC  CHOLERA.  By  the  Same 
Author.  Crown  8vo.  [In  preparation. 

Ziegler-Macalister.— TEXT-BOOK  OF  PATHOLOGICAL 
ANATOMY  AND  PATHOGENESIS.  By  Professor  ERNST 
ZiEGLER  of  Tiibingen.  Translated  and  Edited  for  English 
Students  by  DONALD  MACALISTER,  M.A.,M.D.,  B.Sc.,F.R.C.r., 
Fellow  and  Medical  Lecturer  of  St.  John's  College,  Cambridge, 
Physician  to  Addenbrooke's  Hospital,  and  Teacher  of  Medicine  in 
the  University.  With  numerous  Illustrations.  Medium  8vo. 
Part  I. —GENERAL  PATHOLOGICAL  ANATOMY.  Second 

Edition.     12s.  6d. 

Part  I  L— SPECIAL  PATHOLOGICAL  ANATOMY.      Sections 
I. —VIII.    Second  Edition.    I2s.6d.   Sections  IX.— XII.     12s.  6d. 


ANTHROPOLOGY. 

Flower. — FASHION  IN  DEFORMITY,  as  illustrated  in  the 

Customs  of  Barbarous  and  Civilised  Races.  By  Professor 
FLOWER,  F.R.S.,  F.R.C.S.  With  Illustrations.  Crown  Svo. 
2s.  6J.  (Nature  Seriss.) 

Tylor. — ANTHROPOLOGY.  An  Introduction  to  the  Study  of 
Man  and  Civilisation.  By  E.  B.  TYLOR,  D.C.L.,  F.R.S.  With 
numerous  Illustrations.  Crown  Svo.  7.?.  6d. 


PHYSICAL  GEOGRAPHY  &  GEOLOGY. 

Blanford.— THE  RUDIMENTS  OF  PHYSICAL  GEOGRA 
PHY  FOR  THE  USE  OF  INDIAN  SCHOOLS  ;  with  a 
Glossary  of  Technical  Terms  employed.  By  H.  F.  BLANFORD, 
F.R.S.  New  Edition,  with  Illustrations.  Globe  Svo.  2s.  6d. 

Geikie. — Works  by  ARCHIBALD  GEIKIE,  LL.D.,  F.R.S.,  Director 
General  of  the  Geological  Survey  of  Great  Britain  and  Ireland,  and 
Director  of  the  Museum  of  Practical  Geology,  London,  formerly 
Murchison  Professor  of  Geology  and  Mineralogy  in  the  University 
of  Edinburgh,  £c. 

PRIMER  OF  PHYSICAL  GEOGRAPHY.  With  numerous 
Illustrations.  New  Edition.  With  Questions.  i8mo.  is. 
(Science  Primers.) 

ELEMENTARY  LESSONS  IN  PHYSICAL  GEOGRAPHY. 
With  numerous  Illustrations.  New  Edition.  Fcap.  8vo.  4^.  6d. 
QUESTIONS  ON  THE  SAME.  is.  6d. 

PRIMER  OF  GEOLOGY.  With  numerous  Illustrations.  New 
Edition.  i8mo.  is.  (Science  Primers.} 
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Geiki  e — continued. 
CLASS    BOOK    OF   GEOLOGY.      With  upwards  of  200  New 

Illustrations.     Crown  8vo.     IQJ.  6d. 

TEXT-BOOK   OF    GEOLOGV.       With    numerous    Illustrations. 

Second  Edition,  Sixth  Thousand,  Revised  and  Enlarged.   8vo.  2S.r. 

OUTLINES  OF  FIELD  GEOLOGY.     With  Illustrations.     New 

Edition.     Extra  fcap.  8vo.     3,*-.  6d. 

THE      SCENERY     AND      GEOLOGY     OF      SCOTLAND, 
VIEWED     IN      CONNEXION     WITH     ITS     PHYSICAL 
GEOLOGY.    With  numerous  Illustrations.    Crown  8vo.     I2s.  6d. 
(See  also  under  Geography.} 

Huxley. — PHYSIOGRAPHY.  An  Introduction  to  the  Study 
of  Nature.  By  THOMAS  HENRY  HUXLEY,  F.R.S.  With 
numerous  Illustrations,  and  Coloured  Plates.  New  and  Cheaper 
Edition.  Crown  8vo.  6s. 

Lockyer.— OUTLINES  OF  PHYSIOGRAPHY— THE  MOVE 
MENTS  OF  THE  EARTH.  By  J.  NORMAN  LOCKYER,  F.R.S., 
Correspondent  of  the  Institute  of  France,  Foreign  Member  of 
the  Academy  of  the  Lyncei  of  Rome,  &c.,  &c.  ;  Professor  of 
Astronomical  Physics  in  the  Normal  School  of  Science,  and 
Examiner  in  Physiography  for  the  Science  and  Art  Department. 
With  Illustrations.  Crown  8vo.  Sewed,  is.  6d. 

Phillips.— A  TREATISE  ON  ORE  DEPOSITS.  By  J.  ARTHUR 
PHILLIPS,  F.R.S.,  V.P.G.S.,  F.C.S.,  M.Inst.C.E.,  Ancien  Eleve 
del'Ecoledes  Mines,  Paris;  Author  of  "A  Manual  of  Metallurgy," 
"The  Mining  and  Metallurgy  of  Gold  and  Silver,"  £c.  With 
numerous  Illustrations.  8vo.  25*. 

AGRICULTURE. 

Frankland. — AGRICULTURAL  CHEMICAL  ANALYSIS, 
A  Handbook  of.  By  PERCY  FARADAY  FRANKLAND,  Ph.D., 
B.Sc.,  F.C.S.,  Associate  of  the  Royal  School  of  Mines,  and 
Demonstrator  of  Practical  and  Agricultural  Chemistry  in  the 
Normal  School  of  Science  and  Royal  School  of  Mines,  South 
Kensington  Museum.  Founded  upon  Leitfaden  fiir  die  Agriculture 
Chemiche  Analyse,  von  Dr.  F.  KROCKER.  Crown  8vo.  7-r.  6d. 

Smith  (Worthington  G.).— DISEASES  OF  FIELD  AND 
GARDEN  CROPS,  CHIEFLY  SUCH  AS  ARE  CAUSED  BY 
FUNGI.  By  WORTHINGTON  G.  SMITH,  F.L.S.,  M.A.T., 
Member  of  the  Scientific  Committee  of  the  R.H.S.  With  143 
Illustrations,  drawn  and  engraved  from  Nature  by  the  Author. 
Fcap.  8vo.  4-r.  6d. 

Tanner. — Works  by  HENRY  TANNER,  F.C.S.,  M.R.A.C., 
Examiner  in  the  Principles  of  Agriculture  under  the  Government 
Department  of  Science  ;  Director  of  Education  in  the  Institute  of 
Agriculture,  South  Kensington,  London  ;  sometime  Professor  of 
Agricultural  Science,  University  College,  Aberystwith. 
ELEMENTARY  LESSONS  IN  THE  SCIENCE  OF  AGRI 
CULTURAL  PRACTICE.  Fcap.  8vo.  y.  6d. 
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Tan  n  e  r — continued. 

FIRST  PRINCIPLES  OF  AGRICULTURE.     i8mo.     is. 
THE  PRINCIPLES  OF  AGRICULTURE.   A  Series  of  Reading 
Books  for  use  in    Elementary   Schools.      Prepared  by  HENRY 
TANNER,  F.C.S.,  M.R.A.C.     Extra  fcap.  8vo. 

I.  The  Alphabet  of  the  Principles  of  Agriculture.     6d. 
II.  Further  Steps  in  the  Principles  of  Agriculture,     is. 
III.  Elementary  School  Readings  on  the  Principles  of  Agriculture 
for  the  third  stage,     is. 

POLITICAL  ECONOMY. 

Cairnes. — THE  CHARACTER  AND  LOGICAL  METHOD 

OF  POLITICAL  ECONOMY.  By  J.  E.  CAIRNES,  LL.D., 
Emeritus  Professor  of  Political  Economy  in  University  College, 
London.  New  Edition.  Crown  8vo.  6s. 

Cossa.— GUIDE  TO  THE  STUDY  OF  POLITICAL 
ECONOMY.  By  Dr.  LUIGI  COSSA,  Professor  in  the  University 
of  Pavia.  Translated  from  the  Second  Italian  Edition.  With  a 
Preface  by  W.  STANLEY  JEVONS,  F.R.S.  Crown  8vo.  4*.  6d. 

Fawcett  (Mrs.). — Works  by  MILLICENT  GARRETT  P^AWCETT:— 
POLITICAL  ECONOMY  FOR  BEGINNERS,  WITH  QUES 
TIONS.     Fourth  Edition.      i8mo.     2s.  6d. 
TALES  IN  POLITICAL  ECONOMY.     Crown  8vo.     3*. 

Fawcett. — A  MANUAL  OF  POLITICAL  ECONOMY.    By 

Right  Hon.  HENRY  FAWCETT,  F.R.S.     Sixth  Edition,  revised, 
with    a   chapter   on    "State    Socialism    and   the  Nationalisation 
of  the  Land,"  and  an  Index.     Crown  8vo.      12s. 
AN   EXPLANATORY  DIGEST  of  the  above.     By  CYRIL  A. 
WATERS,  B.  A.     Crown  8vo.     2s.  6d. 

Gunton. — WEALTH  AND  PROGRESS  :  A  CRITICAL  EX 
AMINATION  OF  THE  WAGES  QUESTION  AND  ITS 
ECONOMIC  RELATION  TO  SOCIAL  REFORM.  By 
GEORGE  GUNTON.  Crown  8vo.  6s. 

Jevons. — Works  by  W.  STANLEY  JEVONS,  LL.D.  (Edinb.),  M.A. 

(Lond.),  F.R.S.,  late  Professor  of  Political  Economy  in  University 

College,  London,  Examiner  in  Mental  and  Moral  Science  in  the 

University  of  London. 

PRIMER  OF  POLITICAL  ECONOMY.     New  Edition.     i8mo. 

is.     (Science  Primers.) 

THE  THEORY  OF  POLITICAL  ECONOMY.     Third  Edition. 
Revised.     Demy  8vo.     los.  6d. 

Marshall.— THE  ECONOMICS  OF  INDUSTRY.     By  A. 

MARSHALL,  M.A.,  Professor  of  Political  Economy  in  the  Uni 
versity  of  Cambridge,  and  MARY  P.  MARSHALL,  late  Lecturer  at 
Newnham  Hall,  Cambridge.  Extra  fcap.  8vo.  2s.  6d. 
Marshall. — ECONOMICS.  By  ALFRED  MARSHALL,  M.A., 
Professor  of  Political  Economy  in  the  University  of  Cambridge. 
2  vols  8vo.  [/«  the  press. 
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Sidgwick. — THE  PRINCIPLES  OF  POLITICAL  ECONOMY. 
By  Professor  HENRY  SIDGWICK,  M.A.,  LL.D.,  Knightbridge 
Professor  of  Moral  Philosophy  in  the  University  of  Cambridge, 
&c.,  Author  of  "The  Methods  of  Ethics."  Second  Edition, 
revised.  8vo.  i6s. 

Walker. — Works  by  FRANCIS  A.  WALKER,  M.A.,  Ph.D.,  Author 
of  "Money,"  "  Money  in  its  Relation  to  Trade,"  &c. 

POLITICAL  ECONOMY.  Second  Edition,  revised  and  enlarged. 
8vo.  I2s.  6d. 

A  BRIEF  TEXT-BOOK  OF  POLITICAL  ECONOMY. 
Crown  8vo.  6s.  6d. 

THE  WAGES  QUESTION.     8vo.     14*. 

Wicksteed. — ALPHABET  OF  ECONOMIC  SCIENCE.  By 
PHILIP  H.  WICKSTEED,  M.A.  Globe  8vo.  \Just  ready. 


MENTAL  &  MORAL  PHILOSOPHY. 

Boole.— THE  MATHEMATICAL  ANALYSIS  OF  LOGIC, 
Being  an  Essay  towards  a  Calculus  of  Deductive  Reasoning.  By 
GEORGE  BOOLE.  8vo.  Sewed.  5-r. 

Calderwood.— HANDBOOK  OF  MORAL  PHILOSOPHY. 
By  the  Rev.  HENRY  CALDERWOOD,  LL.D.,  Professor  of  Moral 
Philosophy,  University  of  Edinburgh.  Fourteenth  Edition,  largely 
rewritten.  Crown  8vo.  6s. 

Clifford. — SEEING  AND  THINKING.  By  the  late  Professor 
W.  K.  CLIFFORD,  F.R.S.  With  Diagrams.  Crown  8vo.  3-r.  6d. 
(Nature  Series.) 

Jardine.— THE  ELEMENTS  OF  THE  PSYCHOLOGY  OF 

COGNITION.  By  the  Rev.  ROBERT  JARDINE,  B.D.,  D.Sc. 
(Edin.),  Ex-Principal  of  the  General  Assembly's  College,  Calcutta. 
Third  Edition,  revised  and  improved.  Crown  8vo.  6s.  6d. 

Jevons. — Works  by  the  late  W.  STANLEY  JEVONS,  LL.D.,  M.A., 
F.R.S. 

PRIMER  OF  LOGIC.    New  Edition.    i8mo.    is.    (Science  Primers.) 

ELEMENTARY  LESSONS  IN  LOGIC  ;  Deductive  and  Induc 
tive,  with  copious  Questions  and  Examples,  and  a  Vocabulary  of 
Logical  Terms.  New  Edition.  Fcap.  8vo.  3*.  6d. 

THE  PRINCIPLES  OF  SCIENCE.  A  Treatise  on  Logic  and 
Scientific  Method.  New  and  Revised  Edition.  Crown  8vo.  I2s.  6d. 

STUDIES  IN  DEDUCTIVE  LOGIC.   Second  Edition.  Cr.  8vo.  6s. 

Keynes. — FORMAL  LOGIC,  Studies  and  Exercises  in.  Including 
a  Generalisation  of  Logical  Processes  in  their  application  to 
Complex  Inferences.  By  JOHN  NEVILLE  KEYNES,  M.A.,  late 
Fellow  of  Pembroke  College,  Cambridge.  Second  Edition, 
Revised  and  Enlarged.  Crown  8vo.  los.  6J. 
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Kant— Max  Miiller. — CRITIQUE  OF   PURE   REASON. 

By  IMMANUEL  KANT.     In  commemoration  of  the  Centenary  of 
its  first  Publication.    Translated  into  English  by  F.  MAX  MULLER. 
With  an   Historical  Introduction  by  LUDWIG  NOIRE.     2  volsf 
Svo.     i6s.  each. 
Volume    I.     HISTORICAL     INTRODUCTION,    by     LUDWIG 

NOIRE  ;  &c.,  &c. 
Volume  II.     CRITIQUE    OF   PURE    REASON,  translated  by 

F.  MAX  MULLER. 
For  the  convenience  of  students  these  volumes  are  now  sold  separately. 

Kant — Mahaffy  and  Bernard. — COMMENTARY  ON 
KANT'S  CRITIQUE.  By  J.  P.  MAHAFFY,  M.A.,  Professor  of 
Ancient  History  in  the  University  of  Dublin,  and  J.  H.  BERNARD, 
M.A.  New  and  completed  Edition.  Crown  Svo.  [/« preparation. 

McCosh. — PSYCHOLOGY.  By  JAMES  McCosn,  D.D.,  LL.D., 
Litt.D.  President  of  Princeton  College,  Author  of  "Intuitions  of 
the  Mind,"  "  Laws  of  Discursive  Thought,"  &c.  Crown  Svo. 

I.  THE  COGNITIVE  POWERS.     6s.  6d. 

II.  THE  MOTIVE  POWERS.     Crown  Svo.     6s.  6d. 

Ray. — A  TEXT-BOOK  OF  DEDUCTIVE  LOGIC  FOR  THE 

USE  OF  STUDENTS.    By  P.  K.  RAY,  D.Sc.  (Lon.  and  Edin.), 

Professor  of  Logic  and  Philosophy,  Presidency  College    Calcutta. 

Fourth  Edition.     Globe  Svo.     4*.  6d. 

The  SCHOOLMASTER  says  :— "This  work  .  .  .  is  deservedly  taking  a  place  among 

the  recognised  text-books  on  Logic." 

Sidgwick. — Works  by  HENRY  SIDGWICK,  M.A.,  LL.D.,  Knight- 
bridge  Professor  of  Moral  Philosophy  in  the  University  of 
Cambridge. 

THE  METHODS  OF  ETHICS.     Third  Edition.     Svo.     14?.     A 

Supplement  to  the   Second  Edition,   containing  all  the  important 

Additions  and  Alterations  in  the  Third  Edition.     Demy  Svo.     6s. 

OUTLINES  OF   THE    HISTORY    OF    ETHICS,  for  English 

Readers.     Second  Edition,  revised.     Crown   Svo.     2s-  6d. 

Venn. — THE  LOGIC  OF  CHANCE.  An  Essay  on  the  Founda 
tions  and  Province  of  the  Theory  of  Probability,  with  special 
Reference  to  its  Logical  Bearings  and  its  Application  to  Moral  and 
Social  Science.  By  JOHN  VENN,  M.A.,  Fellow  and  Lecturer  in 
Moral  Sciences  in  Gonville  and  Caius  College,  Cambridge,  Ex 
aminer  in  Moral  Philosophy  in  the  University  of  London.  Second 
Edition,  rewritten  and  greatly  enlarged.  Crown  Svo.  los.  6d. 
SYMBOLIC  LOGIC.  By  the  same  Author.  Crown  Svo.  los.  6d. 


GEOGRAPHY. 

Bartholomew.— THE  ELEMENTARY  SCHOOL  ATLAS. 

By  JOHN  BARTHOLOMEW,  F.R.G.S.     is. 

This  Elementary  Atlas  is  designed  to  illustrate  the  principal  text 
books  on  Elementary  Geography. 
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Clarke. — CLASS-BOOK  OF  GEOGRAPHY.   By  c.  B.  CLARKE, 

M.A.,    F.L.S.,    F.G.S.,    F.R.S.     New   Edition,  with  Eighteen 

Coloured  Maps.     Fcap.  8vo.     3^. 
Geikie. — Works  by  ARCHIBALD  GEIKIE,  F.R.S.,  Director-General 

of  the  Geological  Survey  of  the  United  Kingdom,  and  Director  of 

the    Museum   of    Practical    Geology,    Jermyn    Street,    London  ; 

formerly  Murchison  Professor  of  Geology  and  Mineralogy  in  the 

University  of  Edinburgh. 
THE  TEACHING  OF  GEOGRAPHY.     A  Practical  Handbook 

for  the  use  of  Teachers.     Crown  8vo.     2s.     Being1  Volume  I.  of  a 

New  Geographical  Series  Edited  by  ARCHIBALD  GEIKIE,  F.R.S. 
*#*  The  aim  of  this  volume  is  to  advocate  the  claims  of  geography  as 

an  educational  discipline  of  a  high  order,  and  to  show  how  these 

claims  may  be  practically  recognised  by  teachers. 
AN     ELEMENTARY     GEOGRAPHY     OF    THE    BRITISH 

ISLES.     i8mo.     is. 
Green.  —  A    SHORT    GEOGRAPHY     OF    THE    BRITISH 

ISLANDS.     By  JOHN  RICHARD  GREEN  and  ALICE  STOPFORD 

GREEN.      With  Maps.     Fcap.  8vo.     3^.  6d. 

Grove. — A  PRIMER  OF  GEOGRAPHY.     By  sir  GEORGB 

GROVE,  D.C.L.    With  Illustrations.    i8mo.    is.   (Science  Primers.) 
Hughes. — MAPS  AND  MAP  MAKING.    By  ALFRED  HUGHES, 
M.A.,  late  Scholar  of  Corpus  Christi  College,   Oxford,   Assistant 
Master  at  Manchester  Grammar  School.     Crown  8vo. 

[In  the  press. 

Kiepert. — A  MANUAL  OF  ANCIENT  GEOGRAPHY.    From 

the  German  of   Dr.  H.  KIEPERT.     Crown  8vo.     $s. 

Macmillan's  Geographical  Series.  Edited  by  ARCHIBALD 

GEIKIE,  F.R.S.,  Director-General  of  the  Geological  Survey  of  the 
United  Kingdom. 

The  following  List  of  Volumes  is  contemplated  : — 

THE  TEACHING  OF  GEOGRAPHY.  A  Practical  Handbook 
for  the  use  of  Teachers.  By  ARCHIBALD  GEIKIE,  F.R.S., 
Director-General  of  the  Geological  Survey  of  the  United  Kingdom, 
and  Director  of  the  Museum  of  Practical  Geology,  Jermyn  Street, 
London  ;  formerly  Murchison  Professor  of  Geology  and  Mineralogy 
in  the  University  of  Edinburgh.  Crown  8vo.  2s. 

\*  The  aim  of  this  volume  is  to  advocate  the  claims  of  geography 
as  an  educational  discipline  of  a  high  order,  and  to  show  how 
these  claims  may  be  practically  recognized  by  teachers. 

AN  ELEMENTARY  GEOGRAPHY  OF  THE  BRITISH 
ISLES.  By  ARCHIBALD  GEIKIE,  F.R.S.  iSmo.  is. 

THE  ELEMENTARY  SCHOOL  ATLAS.  With  24  Maps  in 
Colours,  specially  designed  to  illustrate  all  Elementary  Text-books 
of  Geography.  By  JOHN  BARTHOLOMEW.  F.R.G.S.  410.  is. 

MAPS  AND  MAP  MAKING.  By  ALFRED  HUGHES,  M.A., 
late  Scholar  of  Corpus  Christi  College,  Oxford,  Assistant  Master 
at  Manchester  Grammar  School.  Crown  8vo.  [In  the  press. 

AN  ELEMENTARY  GENERAL  GEOGRAPHY.  By  HUGH 
ROBERT  MILL,  D.Sc.  Edin.  Crown  8vo.  [In  the  press. 
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A  GEOGRAPHY  OF  THE  BRITISH  COLONIES. 

A  GEOGRAPHY  OF  EUROPE.     By  JAMES  SIME,  M.A. 

[/«  preparation. 

A  GEOGRAPHY  OF  AMERICA. 
A  GEOGRAPHY  OF  ASIA. 
A  GEOGRAPHY  OF  AFRICA. 
A  GEOGRAPHY  OF  THE  OCEANS  AND  OCEANIC 

ISLANDS. 
ADVANCED  CLASS-BOOK  OF  THE  GEOGRAPHY  OF 

BRITAIN. 

GEOGRAPHY  OF  AUSTRALIA  AND  NEW  ZEALAND. 
GEOGRAPHY  OF  BRITISH  NORTH  AMERICA. 
GEOGRAPHY  OF  INDIA. 
GEOGRAPHY  OF  THE  UNITED  STATES 
ADVANCED  CLASS-BOOK  OF  THE  GEOGRAPHY  OF 

EUROPE. 

Mill. — AN   ELEMENTARY   GENERAL   GEOGRAPHY.     By 
HUGH  ROBERT  MILL,  D.Sc.  Edin.     Crown  8vo.       [/«  the  press. 

Sime. — A  GEOGRAPHY  OF  EUROPE.     By  JAMES  SIME,  M.A. 

[/«  preparation. 

Strachey. — LECTURES  ON  GEOGRAPHY.    By  General  R. 

STRACHEY,  R.E.,  C.S.I.,  President  of  the  Royal  Geographical 
Society.  Crown  8vo.  4^.  6d. 

HISTORY. 

Arnold  (T.). — THE  SECOND  PUNIC  WAR.    Being  chapters 

from  THE  HISTORY  OF  ROME.  By  THOMAS  ARNOLD, 
D.D.  Edited,  with  Notes,  by  W.  T.  ARNOLD,  M.A.  With  8 
Maps.  Crown  8vo.  8s.  6d. 

Arnold  (W.  T.). — THE  ROMAN  SYSTEM  OF  PROVINCIAL 

ADMINISTRATION  TO  THE  ACCESSION  orCONSTAN- 
TINETHE  GREAT.   By  W.  T.  ARNOLD,  M.A.    Crown  8vo.  6s. 
"Ought    to   prove  a  valuable  handbook  to   the  student   of  Roman    history." — 
GUARDIAN. 

Beesly. — STORIES    FROM    THE    HISTORY    OF    ROME. 
By  Mrs.  BEESLY.     Fcap.  8vo.     2s.  6J. 

Bryce. — THE  HOLY  ROMAN  EMPIRE.    By  JAMES  BRYCE, 

D.C.L.,  Fellow  of  Oriel  College,  and  Regius  Professor  of  Civil  Law 

in  the  University  of  Oxford.    Eighth  Edition.    Crown  8vo.   7-f.  6d. 
Buckland.— OUR  NATIONAL   INSTITUTIONS.      A    Short 

Sketch    for    Schools.     By  ANNA   BUCKLAND.     With   Glossary. 

i8mo.     is. 
Buckley. — A  HISTORY  OF  ENGLAND  FOR  BEGINNERS. 

By  ARABELLA  B.    BUCKLEY.     Author  of  "  A  Short  History  of 

Natural  Science,"  &c.     With  Coloured  Maps,   Chronological  and 

Genealogical  Tables.     Globe  8vo.     3*. 
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Bury.— A  HISTORY  OF  THE  LATER  ROMAN  EMPIRE 
FROM  ARCADIUS  TO  IRENE,  A.D.  395-800.  By  JOHN  B. 
BURY,  Fellow  of  TrinityrColl.,  Dublin.  2  vols.  8vo.  [In  the  press 

Dicey.— LECTURES  INTRODUCTORY  TO  THE  STUDY 
OF  THE  LAW  OF  THE  CONSTITUTION.  By  A.  V.  DICEY, 
B.C.L.,  of  the  Inner  Temple,  Barrister-at-Law  ;  Vinerian  Professor 
of  English  Law ;  Fellow  of  All  Souls  College,  Oxford ;  Hon.  LL.D. 
Glasgow.  Second  Edition.  Demy  8vo.  12s.  6d. 
English  Statesmen,  Twelve. — A  Series  of  Short  Bio 
graphies,  not  designed  to  be  a  complete  roll  of  Famous  Statesmen, 
but  to  present  in  historic  order  the  lives  and  work  of  those  leading 
actors  in  our  affairs  who  by  their  direct  influence  have  left  an 
abiding  mark  on  the  policy,  the  institutions,  and  the  position  of 
Great  Britain  among  States. 

The  following  list  of  subjects  is  the  result  of  careful  selection.  The 
great  movements  of  national  history  are  made  to  follow  one 
another  in  a  connected  course,  and  the  series  is  intended  to  form  a 
continuous  narrative  of  English  freedom,  order,  and  power.  The 
volumes  as  follow,  Crown  8vo,  2s.  6d.  each,  are  ready  or  in 
preparation : — 

WILLIAM  THE  CONQUEROR.  By  EDWARD  A.  FREEMAN,  D.C.L., 
LL.D.  {Ready. 

HENRY  II.     By  Mrs.  J.  R.  GREEN.  [Ready. 

EDWARD  I.    By  F.  YORK  POWELL. 

HENRY  VII.     By  JAMES  GAIRDNER. 

CARDINAL  WOLSEY.     By  Professor  M.  CREIGHTON.  [Ready. 

ELIZABETH.     By  the  DEAN  OF  ST.  PAUL'S. 

OLIVER  CROMWELL.     By  FREDERIC  HARRISON.  [Ready. 

WILLIAM  III.     By  H.  D.  TRAILL,  [Ready. 

WALPOLE.     By  JOHN  MORLEY.  [In  the  press. 

CHATHAM.     By  JOHN  MORLEY. 

PITT.     By  JOHN  MORLEY. 

PEEL.     By  J.  R.  THURSFIELD. 

Freeman. — Works  by  EDWARD  A.  FREEMAN,  D.C.L.,  LL.D., 
Regius  Professor  of  Modern  History  in  the  University  of  Oxford,  &c. 

OLD  ENGLISH  HISTORY.  With  Five  Coloured  Maps.  New 
Edition.  Extra  fcap.  8vo.  6s. 

A  SCHOOL  HISTORY  OF  ROME.   Crown  8vo.    [In preparation. 

METHODS  OF  HISTORICAL  STUDY.  A  Course  of  Lectures. 
8vo.  ioj.  6d. 

THE  CHIEF  PERIODS  OF  EUROPEAN  HISTORY.  Six 
Lectures  read  in  the  University  of  Oxford  in  Trinity  Term,  1885. 
With  an  Essay  on  Greek  Cities  under  Roman  Rule.  8vo.  IDJ.  6d. 

HISTORICAL  ESSAYS.      First  Series.     Fourth  Edition.      8vo. 

IOJ.  6d. 

Contents :— The  Mythical  and  Romantic  Elements  in  Early  English  History— 
The   Continuity  of  English    History— The  Relations  between  the  Crown   of 
England  and  Scotland — St.  Thomas  of  Canterbury  and  his  Biographers,  &c. 
HISTORICAL  ESSAYS.     Second  Series.     Second  Edition,  with 
additional  Essays.     8vo.      los.  6d. 

Contents: — Ancient  Greece  and  Mediaeval  Italy — Mr.  Gladstone's  Homer  and 
the  Homeric  Ages — The  Historians  of  Athens — The  Athenian  Democracy — 
Alexander  the  Great — Greece  during  the  Macedonian  Period — Mommsen's 
History  of  Rome — Lucius  Cornelius  Sulla — The  Flavian  Caesars,  &c.,  &c. 
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Freeman — continued. 
HISTORICAL  ESSAYS.     Third  Series.     8vo.     I2s. 

Contents: — First  Impressions  of  Rome — The  Illyrian  Emperors  and  their  Land 
— Augusta  Treverorum — The  Goths  at  Ravenna — Race  and  Language — The 
Byzantine  Empire — First  Impressions  of  Athens — Mediaeval  and  Modern 
Greece — The  Southern  Slaves — Sicilian  Cycles— The  Normans  at  Palermo. 

THE  GROWTH  OF  THE  ENGLISH  CONSTITUTION  FROM 
THE  EARLIEST  TIMES.  Fourth  Edition.  Crown  Svo.  5*. 

GENERAL  SKETCH  OF  EUROPEAN  HISTORY.  New 
Edition.  Enlarged,  with  Maps,  &c.  i8mo.  3.1.  6d.  (Vol.  I.  of 
Historical  Course  for  Schools.) 

EUROPE.     i8mo.      is.     (History  Primers.} 

Fyffe. — A  SCHOOL  HISTORY  OF  GREECE.  By  C.  A.  FYFFE, 
M.A.     Crown  Svo.  [/« preparation. 

Green.  —  Works    by    JOHN    RICHARD   GREEN,    M.A.,     LL.D., 
late  Honorary  Fellow  of  Jesus  College,  Oxford. 

A  SHORT  HISTORY  OF  THE  ENGLISH  PEOPLE.  New 
and  Thoroughly  Revised  Edition.  With  Coloured  Maps,  Genea 
logical  Tables,  and  Chronological  Annals.  Crown  Svo.  8s.  6d. 
1 36th  Thousand. 

Also  the  same  in  Four  Parts.  Parts  I.  and  II.  ready  ;  Parts  III. 
and  IV.  shortly.  With  the  corresponding  portion  of  Mr.  Tail's 
"Analysis."  Crown  Svo.  3  s.  6d.  each.  Part  I.  607 — 1265.  Part 

II.  1265—1540.    Part  III.    1^40 — 1660.    Part  IV.  1660—1873. 
HISTORY  OF  THE  ENGLISH  PEOPLE.     In  four  vols.     Svo. 

Vol.  I.— EARLY    ENGLAND,    449-1071— Foreign    Kings, 
1071-1214 — The  Charter,  1214-1291 — The  Parliament,  1307- 
1461.     With  eight  Coloured  Maps.     Svo.      i6j. 
Vol.  II.— THE  MONARCH  Y,;i46i-I540— The  Reformation, 

1540-1603.     Svo.     i6s. 

Vol.  III.— PURITAN  ENGLAND,  1603-1660— The  Revolu 
tion,  1660-1688.     With  four  Maps.     Svo.     i6j. 
THE  MAKING  OF  ENGLAND.     With  Maps.     Svo.     i6s. 
THE  CONQUEST  OF  ENGLAND.     With  Maps  and  Portrait. 

Svo.     IBs. 

ANALYSIS  OF  ENGLISH  HISTORY,  based  on  Green's  "Short 
History  of  the  English  People."  By  C.  W.  A.  TAIT,  M.A., 
Assistant-Master,  Clifton  College.  Crown  Svo.  3^.  6d. 
READINGS  FROM  ENGLISH  HISTORY.  Selected  and 
Edited  by  JOHN  RICHARD  GREEN.  Three  Parts.  Globe  Svo. 
u.  6d.  each.  I.  Hengist  to  Cressy.  II.  Cressy  to  Cromwell. 

III.  Cromwell  to  Balaklava. 

Guest. — LECTURES    ON    THE  HISTORY  OF   ENGLAND. 

By  M.  J.  GUEST.     With  Maps.     Crown  Svo.     6s. 
Historical  Course  for  Schools — Edited  by  EDWARD  A. 
FREEMAN,  D.C.L.,  LL.D.,  late  Fellow  of  Trinity  College,  Oxford, 
Regius  Professor  of  Modern  History  in  the  University  of  Oxford. 

I.— GENERAL  SKETCH  OF  EUROPEAN  HISTORY.  By 
EDWARD  A.  FREEMAN,  D.C.L.  New  Edition,  revised  and 
enlarged,  with  Chronological  Table,  Maps,  and  Index.  i8mo.  3.5.  6d. 

II.— HISTORY  OF  ENGLAND.  By  EDITH  THOMPSON.  New 
Ed.,  revised  and  enlarged,  with  Coloured  Maps.  iSmo.  2s.  6d. 
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Green — continued. 
III.— HISTORY  OF  SCOTLAND.    By  MARGARET  MACARTHUR. 

New  Edition.     i8mo.     2s. 
IV.— HISTORY  OF  ITALY.     By   the   Rev.    W.    HUNT,    M.A. 

New  Edition,  with  Coloured  Maps.      iSino.     $s.  6d. 
V.— HISTORY  OF  GERMANY.      By   J.    SIME,    M.A.      New 

Edition  Revised.      i8mo.     y. 
VL— HISTORY  OF  AMERICA.     By  JOHN  A.  DOYLE.     With 

Maps.     iSmo.     4$.  6d. 
VII.— EUROPEAN  COLONIES.     By  E.  J.  PAYNE,  M.A.     With 

Maps.     i8nio.     4^.  6d. 
VIII.— FRANCE.      By  CHARLOTTE  M.  YONGE.       With    Maps. 

iSmo.     $s.  6d. 

GREECE.     By  EDWARD  A.  FREEMAN,  D.C.L.      [In  preparation. 

ROME.     By  EDWARD  A.  FREEMAN,  D.C.L.  [In preparation. 

History   Primers— Edited  by  JOHN  RICHARD  GREEN,  M.A., 

LL.D.,  Author  of  "A  Short  History  of  the  English  People." 
ROME.    By  the  Rev.  M.  CREIGHTON,  M.A.,    Dixie   Professor  of 

Ecclesiastical   History  in  the     University  of  Cambridge.       With 

Eleven  Maps.     iSmo.      is. 
GREECE.     By  C.   A.    FYFFE,    M.A.,    Fellow  and  late  Tutor  of 

University  College,  Oxford.     With  Five  Maps.     iSmo.      is. 
EUROPEAN  HISTORY.      By  E.  A.  FREEMAN,  D.C.L.,  LL.D. 

With  Maps.      i8mo.     is. 
GREEK  ANTIQUITIES.     By  the  Rev.  J.  P.  MAHAFFY,  M.A. 

Illustrated.      i8mo.      is. 

CLASSICAL  GEOGRAPHY.   By  H.  F.  TOZER,  M.A.   iSmo.   is. 
GEOGRAPHY.     By  Sir  G.  GROVE,  D.C.L.     Maps.     i8mo.      is. 
ROMAN     ANTIQUITIES.       By    Professor    WILKINS.       Illus 
trated.     i8mo.     u. 

FRANCE.     By  CHARLOTTE  M.  YONGE.     i8mo.     is. 
Hole. — A  GENEALOGICAL  STEMMA  OF  THE  KINGS  OF 

ENGLAND   AND    FRANCE.     By  the   Rev.    C.    HOLE.     On 

Sheet,     is. 
Jennings— CHRONOLOGICAL     TABLES.       A    synchronistic 

arrangement  of  the  events  of  Ancient  History  (with  an  Index). 

By  the  Rev.  ARTHUR  C.  JENNINGS,  Rector  of  King's  Stanley, 

Gloucestershire,    Author   of    "A    Commentary   on   the    Psalms," 

"Ecclesia    Anglicana,"     "Manual    of    Church      History,"    &c. 

8vo.      5.?. 
Labberton.— NEW  HISTORICAL  ATLAS  AND  GENERAL 

HISTORY.     ByR.  H.  LABBERTON,  Litt.Hum.D.     410.     New 

Edition  Revised  and  Enlarged.      1 5.5-. 
Lethbridge. — A  SHORT  MANUAL  OF  THE  HISTORY  OF 

INDIA.     With  an  Account  of    INDIA  AS   IT   is.      The   Soil, 

Climate,    and    Productions  ;    the   People,   their  Races,   Keligions, 

Public  Works,  and  Industries  ;  the  Civil  Services,  and  System  of 

Administration.    By  Sir  ROPER  LETHBRIDGE,  M.A.,  C.I.E.,  late 

Scholar  of  Exeter  College,  Oxford,  fonncrlv  Principal  of  Kishn  i^hur 

College,  Bengal,  Fellow  and  sometime  Examiner  of  the  Calcutta 

University.     With  Maps.     Crown  8vo.     5-r. 
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Mahaffy. — GREEK  LIFE  AND  THOUGHT  FROM  THE 
AGE  OF  ALEXANDER  TO  THE  ROMAN  CONQUEST. 
By  the  Rev.  J.  P.  MAHAFFY,  M.A.,  D.D.,  Fellow  of  Trinity  Coll., 
Dublin,  Author  of  "  Social  Life  in  Greece  from  Homer  to  Menan- 
der,"  "Rambles  and  Studies  in  Greece,"  &c.  Crown 8vo.  12s.  6d. 

Michelet. — A  SUMMARY  OF  MODERN  HISTORY.  Trans 
lated  from  the  French  of  M.  MICHELET,  and  continued  to  the 
Present  Time,  by  M.  C.  M.  SIMPSON.  Globe  8vo.  4^.  6d. 

Norgate.— ENGLAND  UNDER  THE  ANGEVIN  KINGS. 
By  KATE  NORGATE.  With  Maps  and  Plans.  2  vols.  8vo.  32*. 

Otte\ — SCANDINAVIAN  HISTORY.     By  E.  C.  OTTE.     With 

Maps.     Globe  8vo.     6s. 

Ramsay. — A  SCHOOL  HISTORY  OF  ROME.    By  G.  G. 

RAMSAY,  M.A.,  Professor  of  Humanity  in  the  University  of 
Glasgow.  With  Maps.  Crown  8vo.  {In  preparation. 

Seeley. — Works  by  J.   R.    SEELEY,    M.A.,  Regius   Professor   of 

Modern  History  in  the  University  of  Cambridge. 
THE  EXPANSION  OF  ENGLAND.     Crown  8vo.     4*.  6d. 
OUR   COLONIAL    EXPANSION.      Extracts  from   the  above. 

Crown  8vo.     Sewed,      is. 

Tait. — ANALYSIS  OF  ENGLISH  HISTORY,  based  on  Green's 
"Short  History  of  the  English  People."  By  C.  W.  A.  TAIT, 
M.A.,  Assistant-Master,  Clifton  College.  Crown  8vo.  3-r.  6d. 

Wheeler. — A  SHORT  HISTORY  OF  INDIA  AND  OF  THE 

FRONTIER  STATES  OF  AFGHANISTAN,  NEPAUL, 
AND  BURMA.  By  J.  TALBOYS  WHEELER.  With  Maps. 
Crown  8vo.  12*. 

COLLEGE  HISTORY  OF  INDIA,  ASIATIC  AND  EURO 
PEAN.  By  the  same.  With  Maps.  Crown  8vo.  3*.  6d. 

Yonge  (Charlotte  M.).  —  CAMEOS  FROM  ENGLISH 
HISTORY.  By  CHARLOTTE  M.  YONGE,  Author  of  "The  Heir 
of  Redclyffe,"  Extra  fcap.  8vo.  New  Edition.  5*.  each,  (i) 
FROM  ROLLO  TO  EDWARD  II.  (2)  THE  WARS  IN 
FRANCE.  (3)  THE  WARS  OF  THE  ROSES.  (4)  REFOR 
MATION  TIMES.  (5)  ENGLAND  AND  SPAIN.  (6)  FORTY 
YEARS  OF  STUART  RULE  (1603—1643). 
EUROPEAN  HISTORY.  Narrated  in  a  Series  of  Historical 
Selections  from  the  Best  Authorities.  Edited  and  arranged  by 
E.  M.  SEWELL  and  C.  M.  YONGE.  First  Series,  1003—1154. 
New  Edition.  Crown  8vo.  6s.  Second  Series,  1088—1228. 
New  Edition.  Crown  8vo.  6s. 

THE  VICTORIAN  HALF  CENTURY— A  JUBILEE  BOOK. 
With  a  New  Portrait  of  the  Queen.  Crown  8vo.,  paper  covers,  is. 
Cloth,  is.  6d. 
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MODERN    LANGUAGES    AND 
LITERATURE. 

(i)  English,  (2)  French,  (3)  German,  (4)  Modern 
Greek,  (5)  Italian,  (6)  Spanish. 

ENGLISH. 

Abbott. — A  SHAKESPEARIAN  GRAMMAR.  An  attempt  to 
illustrate  some  of  the  Differences  between  Elizabethan  and  Modern 
English.  By  the  Rev.  E.  A.  ABBOTT,  D.D.,  Head  Master  of  the 
City  of  London  School.  New  Edition.  Extra  fcap.  8vo.  6s. 

Bacon. — ESSAYS.  Edited  by  F.  G.  SELBY,  M.A.,  Professor  of 
Logic  and  Moral  Philosophy,  Deccan  College,  Poona.  Globe  8vo. 

[In  the  press. 

Burke.— REFLECTIONS  ON  THE  FRENCH  REVOLUTION. 
Edited  by  F.  G.  SELBY,  M.A.,  Professor  of  Logic  and  Moral 
Philosophy,  Deccan  College,  Poona.  Globe  8vo.  [In  preparation. 

Brooke. — PRIMER  OF  ENGLISH  LITERATURE.    By  the 

Rev.    STOPFORD  A.    BROOKE,    M.A.      i8mo.      is.     (Literature 
Primers.} 

Butler. — HUDIBRAS.  Edited,  with  Irtroduction  and  Notes,  by 
ALFRED  MILNES,  M.A.  Lon.,  late  Student  of  Lincoln  College, 
Oxford.  Extra  fcap  8vo.  Parti.  3-r.  6d.  Parts  II.  and  1 1 1.  4*.  6d. 

Cowper's  TASK:  AN  EPISTLE  TO  JOSEPH  HILL,  ESQ.; 
TIROCINIUM,  or  a  Review  of  the  Schools ;  and  THE  HIS 
TORY  OF  JOHN  GILPIN.  Edited,  with  Notes,  by  WILLIAM 
BENHAM,  B.D.  Globe  8vo.  is.  (Globe  Readings  from  Standara 
Authors.} 

THE  TASK.  Edited  by  W.  T.  WEBB,  M.  A.,  Professor  of  English 
Literature,  Presidency  College,  Calcutta.  [In  preparation. 

Dowden. — SHAKESPEARE.  By  Professor  DOWDEN.  i8mo. 
I  s.  (Literature  Primers. ) 

Dryden. — SELECT  PROSE  WORKS.  Edited,  with  introduction 

and  Notes,  by  Professor  C.  D.  YONGE.     Fcap.  8vo.     2s.  6d. 

ENGLISH    CLASSICS    FOR    INDIAN 
STUDENTS. 

A  SERIES  OF  SELECTIONS  FROM  THE  WORKS  OF  THE 
GREAT  ENGLISH  CLASSICS,  with  Introductions  and  Notes, 
specially  written  for  the  use  of  Native  Students  preparing  for  the 
Examinations  of  the  Universities  of  Bombay,  Calcutta,  Madras, 
and  the  Punjab.  The  books  are  also  likely  to  be  useful  to 
English  Students. 

The  following  Volumes  are  ready  or  in  preparation. 
Bacon. — ESSAYS.     Edited  byF.  G.  SELBY,  M.A.,  Professor  of 
Logic  and  Moral  Philosophy,  Deccan  College,  Poona.  [In  the  press. 
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Burke.— REFLECTIONS  ON  THE  FRENCH  REVOLUTION, 
By  F.  G.  SELBY,  M.  \.  [In  preparation. 

Cowper. — THE  TASK.  Edited  by  W.  T.  WEBB,  M.A.,  Pro 
fessor  of  English  Literature,  Presidency  College,  Calcutta.  Globe 
8vo.  [In preparation. 

Goldsmith. — THE  TRAVELLER  AND  THE  DESERTED 
VILLAGE.  Edited  by  ARTHUR  BARRETT,  B.A.,  Professor  of 
English  Literature,  Elphinstone  College,  Bombay.  Globe  8vo. 
is.  6d. 

THE  VICAR  OF  WAKEFIELD.  Edited  by  HAROLD  LITTLE- 
DALE,  B.A.,  Professor  of  History  and  English  Literature,  Baroda 
College.  [In  preparation. 

Helps. — ESSAYS  WRITTEN  IN  THE  INTERVALS  OF 
BUSINESS.  Edited  by  F.  J.  ROWE,  M.A.,  and  W.  T.  WEBB, 
M.A.,  Professors  of  English  Literature,  Presidency  College, 
Calcutta.  [In preparation, 

Milton.— PARADISE    LOST,    Books   I.    and    II.      Edited    by 
MICHAEL  MACMILLAN,    B.A.,    Professor  of  Logic   and    Moral 
Philosophy,  Elphinstone  College,  Bombay.     Globe  8vo.     2s.  6d. 
Scott. — THE  LADY  OF  THE  LAKE.     Edited  by  G.  H.  STUART, 
Professor  of  English  Literature,  Presidency  College,  Madras. 

[In  preparation. 
THE  LAY  OF  THE  LAST  MINSTREL.     By  the  same  Editor. 

[In  preparation. 
MARMION.     Edited  by  MICHAEL  MACMILLAN,  B.  A.     Globe  8vo. 

3J.  6d. 
ROKEBY.     By  the  same  Editor.  [In  the  press. 

Shakespeare.— MUCH  ADO  ABOUT  NOTHING.  Edited  by 
K.  DEIGHTON,  M.  A.,  late  Principal  of  Agra  College.  Globe  8vo. 
2S. 

HENRY  V.     By  the  same  Editor.     Globe  8vo.     2s.  6d. 
THE  WINTER'S  TALE.     By  the  same  Editor.  [In  the  press. 

CYMBELINE.      By  the  same  Editor.  [In  the  press. 

OTHELLO.     By  the  same  Editor.  [In  the  press. 

RICHARD  III.  Edited  by  C.  H.  TAWNEY,  M.A.,  Principal  and 
Professor  of  English  Literature,  Elphinstone  College,  Calcutta. 
Globe  8vo.  zs.  6d. 

Tennyson. — SELECTIONS.  Edited  by  F.  J.  ROWE,  M.A., 
and  W,  T.  WEBB,  M.A.,  Professors  of  English  Literature,  Pre 
sidency  College,  Calcutta.  Globe  8vo.  35.  6-/. 

This  Volume  contains: — Recollections  of  the  Arabian  Niqhts — The  Lady  of 
Shalott — CEnone — The  Lotos-Eaters — A  Dream  of  Fair  Women — Morte 
D'Arthur — Dora — Ulysses — Tithonus — Sir  Galahad — The  Lord  of  Burleigh — 
Ode  on  the  Death  of  the  Duke  of  Wellington— The  Revenge. 

Wordsworth.— SELECTIONS.  Edited  by  WILLIAM  WORDS 
WORTH,  B.A.,  Principal  and  Professor  of  History  and  Political 
Economy,  Elphinstone  College,  Bombay.  [In preparation. 


MODERN  LANGUAGES  AND  LITERATURE.  63 

Gladstone. — SPELLING  REFORM  FROM  AN  EDUCA 
TIONAL  POINT  OF  VIEW.  By  J.  H.  GLADSTONE,  Ph.D., 
F.R.S.,  Member  of  the  School  Board  for  London.  New  Edition. 
Crown  8vo.  is.  6d. 

Globe  Readers.  For  Standards  I.—  VI.  Edited  by  A.  F. 
MURISON.  Sometime  English  Master  at  the  Aberdeen  Grammar 
School.  With  Illustrations.  Globe  8vo. 


Primer  1.     (48  pp.)  3//. 

Primer  1 1.    (48  pp. )  3^. 

Book       I.    (96  pp.)  6d. 

Book    II.  (136  pp.)  9'/. 


Book  III.  (232  pp.)  is.  $d. 
Book  IV.  (328  pp.)  is.  gd. 
Book    V.  (416  pp.)  2s. 
Book  VI.  (448pp.)  2s.  6d. 


"  Among  the  numerous  sets  of  readers  before  the  public  the  present  series  is 
honourably  distinguished  by  the  marked  superiority  of  its  materials  and  the 
careful  ability  with  which  they  have  been  adapted  to  the  growing  capacity  of  the 
pupils.  The  plan  of  the  two  primers  is  excellent  for  facilitating  the  child's  first 
attempts  to  read.  In  the  first  three  following  books  there  is  abundance  of  enter 
taining  reading Better  food  for  young  minds  could  hardly  be  found."— 

THE  ATHEN^UM. 

*The  Shorter  Globe  Readers.— with  Illustrations.  Globe 

8vo. 


Primer        I.  (48  pp.)  3d. 

Primer      II.  (48  pp.)  3</. 

Standard    I.  (92  pp.)  6J. 

Standard  II.  (124  pp.)  9</. 


Standard  III.  (178  pp.)  is. 
Standard  IV.  (182  pp.)  is. 
Standard    V.  (216  pp.)  is.  3 
Standard  VI.  (228  Pp.)  I*.  6 


*  This  Series  has  been  abridged  from  "The  Globe  Readers"  to  meet  the  demand 
for  smaller  reading  books. 

GLOBE     READINGS     FROM     STANDARD    AUTHORS. 

Cowper'STASK:  AN  EPISTLE  TO  JOSEPH  HILL,  ESQ.; 
TIROCINIUM,  or  a  Review  of  the  Schools  ;  and  THE  HIS 
TORY  OF  JOHN  GILPIN.  Edited,  with  Notes,  by  WILLIAM 
BENHAM,  B.D.  Globe  8vo.  is. 

Goldsmith's  VICAR  OF  WAKEFIELD.    with  a  Memoir  of 

Goldsmith  by  Professor  MASSON.     Globe  8vo.      IT. 

Lamb's    (Charles)    TALES    FROM    SHAKESPEARE. 

Edited,  with  Preface,  by  the  Rev.  CANON  AINGER,  M.A. 
Globe  8vo.  2s. 

Scott's  (Sir  Walter)   LAY   OF  THE  LAST  MINSTREL; 
and  THE  LADY  OF  THE  LAKE.      Edited,  with  Introductions 
and  Notes,  by  FRANCIS  TURNER  PALGRAVE.     Globe  8vo.     is. 
MARMION  ;   and  the  LORD  OF  THE  ISLES.      By  the  same 
Editor.     Globe  8vo.      is. 

The   Children's    Garland  from  the   Best  Poets.— 

Selected  and  arranged  by  COVENTRY  PATMORE.     Globe  8vo.     2s. 

Yonge  (Charlotte  M.). — A  BOOK  OF  GOLDEN  DEEDS 

OF  ALL  TIMES  AND  ALL  COUNTRIES.  Gathered  and 
narrated  anew  by  CHARLOTTE  M.  YONGE,  the  Author  of  "  The 
Heir  of  Redclyffe."  Globe  8 vo.  2s. 
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Goldsmith.— THE  TRAVELLER,  or  a  Prospect  of  Society ; 
and  THE  DESERTED  VILLAGE.  By  OLIVER  GOLDSMITH. 
With  Notes,  Philological  and  Explanatory,  by  J.  W.  HALES,  M.A. 
Crown  8vo.  6d. 

THE  VICAR  OF  WAKEFIELD.  With  apMemoir  of  Goldsmith 
by  Professor  MASSON.  Globe  8vo.  is.  \Globe  Readings  from 
Standard  Authors.) 

SELECT  ESSAYS.  Edited,  with  Introduction  and  Notes,  by 
Professor  C.  D.  YONGE.  Fcap.  8vo.  2s.  6d. 

THE  TRAVELLER  AND  THE  DESERTED  VILLAGE. 
Edited  by  ARTHUR  BARRETT,  B.A.,  Professor  of  English  Litera 
ture,  Elphinstone  College,  Bombay.  Globe  8vo.  is.  6d. 

THE  VICAR  OF  WAKEFIELD.  Edited  by  HAROLD  LITTLE- 
DALE,  B.A.,  Professor  of  History  and  English  Literature,  Baroda 
College.  Globe  8vo.  [In  preparation. 

Gosse.  —  EIGHTEENTH  CENTURY  LITERATURE.  By 
EDMUND  GOSSE.  Crown  8vo.  [Immediately. 

Hales. — LONGER  ENGLISH  POEMS,  with  Notes,  Philological 
and  Explanatory,  and  an  Introduction  on  the  Teaching  of  English, 
Chiefly  for  Use  in  Schools.  Edited  by  J.  W.  HALES,  M.A., 
Professor  of  English  Literature  at  King's  College,  London.  New 
Edition.  Extra  fcap.  Svo.  4^.  6d. 

Helps. — ESSAYS  WRITTEN  IN  THE  INTERVALS  OF 
BUSINESS.  Edited  by  F.  J.  ROWE,  M.A.,  and  W.  T.  WEBB, 
M.A.,  Professors  of  English  Literature,  Presidency  College, 
Calcutta.  Globe  Svo.  [In  preparation. 

Johnson's   LIVES   OF  THE   POETS.      The   Six   Chief   Lives 

(Milton,  Dryden,  Swift,  Addison,  Pope,  Gray),  with  Macaulay's 
"Life  of  Johnson."  Edited  with  Preface  and  Notes  by  MATTHEW 
ARNOLD.  New  and  cheaper  edition.  Crown  Svo.  4^.  6d. 

Lamb  (Charles). — TALES  FROM  SHAKESPEARE.  Edited, 

with  Preface,  by  the  Rev.  CANON  AINGER,  M.A.  Globe  Svo. 
2s.  {Globe  Readings  front  Standard  Authors,} 

Literature  Primers — Edited  by  JOHN  RICHARD  GREEN, 
M.A.,  LL.D.,  Author  of  "A  Short  History  of  the  English  People." 

ENGLISH  COMPOSITION.     By  Professor  NICHOL.     iSmo.     is. 

ENGLISH  GRAMMAR.  By  the  Rev.  R.  MORRIS,  LL.D.,  some 
time  President  of  the  Philological  Society.  iSmo.  is. 

ENGLISH  GRAMMAR  EXERCISES.  By  R.  MORRIS,  LL.D., 
and  H.  C.  BOWEN,  M.A.  iSmo.  is. 

EXERCISES  ON  MORRIS'S  PRIMER  OF  ENGLISH 
GRAMMAR.  By  JOHN  WETHERELL,  of  the  Middle  School, 
Liverpool  College.  i8mo.  is. 

ENGLISH  LITERATURE.  By  STOPFORD  BROOKE,  M.A.  New 
Edition.  iSmo.  is. 

SHAKSPERE.     By  Professor  DOWDEN.     iSmo.     is. 
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Literature  Primers— continued. 

THE  CHILDREN'S  TREASURY  OF  LYRICAL  POETRY. 
Selected  and  arranged  with  Notes  by  FRANCIS  TURNER  PAL- 
GRAVE.  In  Two  Parts.  iSuio.  is.  each. 

PHILOLOGY.     By  J.  PEILE,  M.A.     i8mo.     is. 

A  History  of  English  Literature  in  Four  Volumes. 
Crown  8vo. 

EARLY  ENGLISH  LITERATURE.  By  STOPFORD  BROOKE, 
M.A.  [In  preparation. 

ELIZABETHAN  LITERATURE.  By  GEORGE  SAINTSBURY. 
73.  6J. 

EIGHTEENTH  CENTURY  LITERATURE.  By  EDMUNH 
GOSSE.  [In  the  press. 

THE  MODERN  PERIOD.  By  PROFESSOR  E.  DOWDEN.   [In prep. 

Macmillan's  Reading  Books.— Adapted  to  the  English  an- 1 

Scotch  Codes.     Bound  in  Cloth. 


PRIMER.   iSmo.   (48  pp.)     2d. 
BOOK  I.  for  Standard  I.     i8mo. 

(96  pp.)     4'/. 
BOOK  II.  for  Standard  II.  i8mo. 

(144  pp.)     5</. 
BOOK  V.  for  Standard  V.   i8mo. 

(380  pp.)     is. 


BOOK    III.    for   Standard   III. 
i8mo.     (160  pp.)    dd. 

BOOK    IV.    for    Standard    IV. 

i8mo.     (176  pp.)     8d. 
BOOK  VI.  for  Standard  VI.  Cr. 

8vO.       (430  pp.)       2S. 


Book   VI.  is  fitted  for  higher  Classes,    and  as   an    Introduction  to 
English  Literature. 

Macmillan's  Copy-Books — 

Published  in  two  sizes,  viz.  : — 

1.  Large  Post  410.     Price  $d.  each. 

2.  Post  Oblong.     Price  2.J.  each. 

1.  INITIATORY  EXERCISES  AND  SHORT   LETTERS. 

2.  WORDS  CONSISTING  OK  SHORT  LETTERS 

%   LONG  LETTERS.     Wiih  Words  containing  Long  Letters—  Figures. 

*4.  WORDS  CONTAINING  LONG  LETTERS. 

4a.  PRACTISING  AND  REVISING  COPY-BOOK.     For  Nos.  i  to  4. 

*5.  CAPITALS  AND  SHORT  HALF-TEXT.    Words  beginning  with  a  Capital. 

*6    HALF-TEXT  WORDS  beginning  with  Capitals— Figures. 

*7.  SMALL-HAND  AND  HALF-TEXT.     Wih  Capitals  and  Figures. 

*8.   SMALL-HAND  AND  HALF-TEXT.     With  Capitals  and  Figures. 

8a.  PRACTICING  AND  REVISING  COPY-BOOK.     For  Nos.  5  to  8. 

*o.  SMALL-HAND  SIVGLE  HEADLINES— Figures. 

10    SMA!  L-HAND  SINGLE  HEADLINES  -  Figures. 

11.  SMALL-HAND  DOUBLE  HEADLINES— Figures. 

12.  COMMERCIAL  AND  ARITHMETICAL  EXAMPLES,  ftc. 

i2a.  PRACTISING  AND  REVISING  COPY-BOOK.     For  Nos.  8  to  12. 
*  Thi.sc  numbers  may  be  had  with   Goodniarfs  Patent  Sliding 

Copies.     Large  Post  410.     Price  6d.  each. 

Martin.— THE   POET'S  HOUR  :    Poetry  selected  and  arranged 
for  Children.      By   FRANCES  MARTIN.     New  Edition.      181110. 

2S.  6d. 

SP KING-TIME    WITH    THE    POETS  :    Poetry    selected    l;y 
FRANCES  MARTIN.     New  Edition.     i8mo.     $s  CJ. 
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Milton.— By   STOPFORD   BROOKE,    M.A.      Fcap.    8vo.      is.    6d. 

(Classical  Writers  Series.) 
Milton.— PARADISE  LOST.     Books  I.   and   II.     Edited,  with 

Introduction  and  Notes,  by  MICHAEL  MACMILLAN,  B.A.  Oxon, 

Professor  of  Logic  and  Moral  Philosophy,  Elphinstone  College, 

Bombay.     Globe  Svo.     2s.  6d. 

Morley. — ON  THE  STUDY  OF  LITERATURE.    The  Annual 

Address  to  the  Students  of  the  London  Society  for  the  Extension 

of    University   Teaching.        Delivered    at   the   Mansion    House, 

February  26,  1887.    By  JOHN  MORLEY.    Globe  Svo.  Cloth,     is.  6d. 

*  Also  a  Popular  Edition  in  Pamphltt  form  for  Distribution,  price  2d. 

APHORISMS.     By  the  same.      Being  an  Address  delivered  before 
the    Philosophical    Society   of  Edinburgh,    November    II,    1887. 
Globe  Svo.      is.  6d. 
Morris.— Works  by  the  Rev.  R.  MORRIS,  LL.D. 

HISTORICAL  OUTLINES  OF  ENGLISH  ACCIDENCE, 
comprising  Chapters  on  the  History  and  Development  of  the  Lan 
guage,  and  on  Word -formation.  New  Edition.  Extra  fcap.  Svo.  6s. 

ELEMENTARY  LESSONS  IN  HISTORICAL  ENGLISH 
GRAMMAR,  containing  Accidence  and  Word-formation.  New 
Edition.  i8mo.  2s.  6d. 

PRIMER  OF    ENGLISH  GRAMMAR.     i8mo.     is.     (See  also 

Literature  Primers.) 

Oliphant. — THE  OLD  AND  MIDDLE  ENGLISH.  A  New 
Edition  of  "THE  SOURCES  OF  STANDARD  ENGLISH," 
revised  and  greatly  enlarged.  By  T.  L.  KINGTON  OLIPHANT. 
Extra  fcap.  Svo.  9*. 

THE  NEW  ENGLISH.   By  the  same  Author.   2vols.  Cr.  Svo.   2is. 

Palgrave. — THE  CHILDREN'S  TREASURY  OF  LYRICAL 

POETRY.       Selected    and   arranged,  with    Notes,  by   FRANCIS 
TURNER  PALGRAVE.  i8mo.  zs.  6J.   Also  in  Two  Parts,    is.  each. 

Patmore. — THE  CHILDREN'S  GARLAND    FROM  THE 

BEST  POETS.     Selected  and  arranged  by  COVENTRY  PATMORE. 
Globe  Svo.     2s.     (Globe  Rtadings  from  Standard  Authors.) 

Plutarch. — Being  a  Selection  from  the  Lives  which  Illustrate 
Shakespeare.  North's  Translation.  Edited,  with  Introductions, 
Notes,  Index  of  Names,  and  Glossarial  Index,  by  the  Rev.  W. 
\V.  SKEAT,  M.A.  Crown  Svo.  6s. 

Saintsbury. — A  HISTORY  OF  ELIZABETHAN  LITERA 
TURE.  By  GEORGE  SAINTSBURY.  Cr.  8vo.  7*.  6d. 

Scott's    (Sir    Walter)    LAY  OF  THE  LAST  MINSTREL, 
and  THE  LADY  OF  THE  LAKE.    Edited,  with  Introduction 
and  Notes,  by  FRANCIS  TURNER  PALGRAVE.     Globe  Svo.     is. 
(Globe  Readings  from  Standard  Authors.} 

MARMION  ;  and  THE  LORD  OF  THE  ISLES.     By  the  same 
Editor.    Globe  8  vo.    is.    (Globe  Headings  from  Standard  Aitthors. ) 
MARMION.     Edited,  wiih  Introduction  and  Notes,  by  M.   MAC 
MILLAN,  B.A.  Oxon,   Professor  of  Logic  and  Moral  Philosophy, 
Elphinstone  College,  Bombay.     Globe  Svo.     $s.  6d. 
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Scott's  (Sir  Walter)  (continued)— 

THE  LADY  OF  THE  LAKE.     Edited  by  G.  H.  STUART,  M.A. 

Professor   of    English    Literature,    Presidency    College,    Madras. 

Globe  8vo.  \ln  preparation. 

THE  LAY  OF  THE  LAST  MINSTREL.     By  the  same  Editor. 

Globe  8vo.  [fn  preparation. 

ROKEBY.     By  MICHAEL  MACMILLAN,  B.  A.     Globe  Svo. 

[//z  the  press. 

Shakespeare. — A  SHAKESPEARIAN  GRAMMAR.  By  Rev. 

E    A.  ABBOTT,  D.D.,  Head  Master  of  the  City  of  London  School. 

Globe  Svo.     6s. 
A  SHAKESPEARE  MANUAL.      By  F.  G.  FLKAY,  M.A.,  late 

Head   Master  of   Skipton   Grammar    School.       Second    Edition. 

Extra  fcap.  Svo.     41-.  6J. 
PRIMER  OF  SHAKESPEARE.     By  Professor  DOWDEN.     iSmo. 

is.      (Literature  Primers. } 
MUCH  ADO  ABOUT  NOTHING.     Edited  by  K.  DEIGHTON, 

M.A.,  late  Principal  of  Agia  College.     Globe  Svo.     2s. 
HENRY  V.     By  the  same  Editor.     Globe  8vo.     2s.  6d. 
THE  WINTER'S  TALE.     By  the  same  Editor.     Globe  Svo. 

[/;/.  the  press. 

CYMBELINE.     By  the  same  Editor.     Globe  Svo.        [In  the  press. 
OTHELLO.     By  the  same  Editor.      Globe  Svo.  {in  the  press. 

RICHARD  III.     Edited  by  C.  H.  TAWNEY,  M.A.,  Piim-ipal  and 

Professor  of  English  Literature,   Elphinstone  College,   Calcutta. 

Globe  Svo.     2s.  6J. 

Sonnenschein  and  Meiklejohn.  —  THE  ENGLISH 
METHOD  OF  TEACHING  TO  READ.  By  A.  SONNEN 
SCHEIN  and  J.  M.  D.  MEIKLEJOHN,  M.A.  Fcap.' Svo. 

COMPRISING  : 

THE  NURSERY  BOOK,  containing  all  the  Two-Letter  Words 
in  the  Language,      id.     (Also  in  Large  Type  on  Sheets  for 
School  Walls.     5j.) 
THE  FIRST  COURSE,  consisting  of  Short  Vowels  with  Single 

Consonants.     6d. 
THE   SECOND   COURSE,    with    Combinations   and    Bridges, 

counting  of  Short  Vowels  with  Double  Consonants.     6<t. 
THE  THIRD  AND  FOURTH  COURSES,   consisting  of  Long 

Vowels,  and  all  the  Double  Vowels  in  the  Language.     6</. 
"  These  are  admirable  books,   because  they  are  constructed  011  a  principle,  and 
that  the   simplest  principle   on  which    it  is  possible   to  learn  to  read  English." — 
SPECTATOR. 

Taylor.— WORDS  AND  PLACES;  or,  Etymological  Illustra 
tions  of  History,  Ethnology,  and  Geography.  By  the  Rev. 
ISAAC  TAYLOR,  M.A.,  Litt.  D.,  Hon.  LL.D.,  Canon  of  York. 
Third  and  Cheaper  Edition,  revised  and  compressed.  With  Maps. 
Globe  Svo.  6s. 

Tennyson. — The  COLLECTED  WORKS  of  LORD  TENNY 
SON,  Poet  Laureate.  An  Edition  for  Schools.  In  Four  Parts. 
Crown  Svo.  2s.  6d.  each. 

f2 
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Tennyson—  continued. 

SELECTIONS  FROM  LORD  TENNYSON'S  POEMS.  Edited 
with  Notes  for  the  Use  of  Schools.  By  the  Rev.  ALFRED 
AINGER,  M.A.,  LL.D.,  Canon  of  Bristol.  [In  preparation 

SELECT  POEMS  OF  LORD  TENNYSON.  With  Introduction 
and  Notes.  By  W.  T.  WEBB,  M.A.,  and  F.  J.  ROWE,  Profes  ors 
of  English  Literature,  Presidency  College,  Calcutta.  Globe  Svo. 


Wellington,"  the  "Revenge. 

Thring.  —  THE  ELEMENTS   OF  GRAMMAR  TAUGHT  IN 

ENGLISH.     By  EDWARD  TURING,  M.A.,  late  Head  Master  of 

Uppingham.    With  Questions.     Fourth  Edition.  iSino.    2s. 
Vaughan(C.M.).—  WORDS    FROM     THE     POETS.       By 

C.  M.  VAUGHAN.     New  Edition.     iSino,  cloth,     is. 
Ward.  —  THE    ENGLISH    POETS.       Selections,    with   Critical 

Introductions  by  various  Writers  and  a   General   Introduction  by 

MATTHEW  ARNOLD.     Edited  by  T.  H.  WARD,  M.A.     4  V0ls. 

Vol.    I.   CHAUCER  TO    DONNE.—  Vol.   II.   BEN  JONSON 

TO  DRYDKN.—  Vol.  III.  ADDISON  TO  BLAKE.—  Vol.  IV. 

WORDSWORTH  TO  ROSSETTI.     Crown  8vo.     Each  -js.  6J. 
Wetherell.  —  EXERCISES     ON     MORRIS'S    PRIMER    OF 

ENGLISH    GRAMMAR.      By    JOHN     WETHERELL,    M.A. 

l8mo.      is.      (Literature  Primers.) 
Woods.—  A    FIRST   SCHOOL   POETRY    BOOK.      Compiled 

by  M.  A    WOODS,  Head  Mistress  of  the  Clifton  High  School  for 

Giils.     Fcap.  8vo.     2s.  6d. 
A  SECOND  SCHOOL  POETRY  BOOK.     By  the  same  Author. 

Fcap.  Svo.     4<-.  6d. 
A  THIRD  SCHOOL  POETRY  BOOK.     By  the   same  Author. 

Fcap.  Svo.  [In  preparation. 

Wordsworth.—  SELECTIONS.     Edited  by  WILLIAM  WORDS 

WORTH,  B.A.,   Principal  and  Professor  of  History  and  Po  ideal 

Economy,  Elphinstone  College,  Bombay.  [In  preparation. 

Yonge  (Charlotte  M.).  —  THE    ABRIDGED    BOOK    OF 

GOLDEN    DEEDS      A  Reading  Book  for  Schools  nnd  general 
readers.     By  the  Author  of   "The  Heir  of  '  Redclyffe."     iSmo, 
cloth,      is. 
GLOBE  READINGS   EDITION.     Globe  Svo.     2s.     (See  p.  63.) 

FRENCH. 

Beaumarchais.—  LE   BARBIER   DE    SEVILLE.      Edited, 

\\ith  Introduction  and  Note.-,  by  L.  P.  BLOUET,  Assistant  Master 
in  St.  Paul's  School.     Fcap.  Svo.     31.  6d. 

Bowen.—  FIRST  LESSONS  IN  FRENCH.  By  H.  COUR- 
THOPE  BOWEN,  M.A.,  Principal  of  the  Finsbury  Training  College 
for  Jtii^hci  *tud  Middle  Stliouls.  Extra  fcap.  Svo.  is. 
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Breymann. — Works  by  HERMANN  BREYMANN,  Ph.D.,  Pro 
fessor  of  Philology  in  the  University  of  Munich. 

A  FRENCH  GRAMMAR  BASED  ON  PHILOLOGICAL 
PRINCIPLES.  Second  Ediiion.  Extra  fcap.  8vo.  AS.  6J. 

FIRST  FRENCH  EXERCISE  BOOK.     Extra  fcap.  8vo.    AS.  6d. 

SECOND  FRENCH  EXERCISE  BOOK.  Extra  fcap.  Svo.  2s,  6d. 
Fasnacht. — Works  by  G.  EUGENE  FASNACHT,  Author  of  "  Mac- 
millan's  Progressive  French  Course,"  Editor  of  "  Macmillan's 
Foreign  School  Classic^,"  &c. 

THE  ORGANIC  METHOD  OF  STUDYING  LANGUAGES. 
Extra  fcap.  8vo.  I.  French.  35.  6d. 

A  SYNTHETIC  FRENCH  GRAMMAR  FOR  SCHOOLS. 
Crown  Svo.  -$s.  6d. 

GRAMMAR  AND  GLOSSARY  OF  THE  FRENCH  I  AN- 
GUAGE  OF  THE  SEVENTEENTH  CENTURY.  Crown 
8vo.  [/« preparation. 

FRENCH  COMPOSITION.  Part  I.  Elementary.  Globe  Svo. 
2s.  6d.  Part  II.  Advanced.  [/«  the  press. 

Macmillan's  Primary  Series  of  French  and 
German  Reading  Books. — Edited  by  G.  EUGENE 
FASNACHT,  formerly  Assistant-Master  in  Westminster  School. 
With  Illustrations.  Globe  8vo. 

CORNAZ— NOS  ENFANTS  ET  LEURS  AMIS.  Edited  by 
EDITH  HARVEY.  With  Notes,  Vocabulary,  and  Exercises. 
Globe  Svo.  [/«  the  press. 

DE  MAISTRE— LA  JEUNE  SIBERIENNE  ET  LE  LE~PREUX 
DE  LA  CITE  D'AOSTE.  Edited,  with  Introduction,  Notes, 
and  Vocabulary.  By  STEPHANE  BARLET,  B.Sc.  Univ.  Gall,  and 
London  ;  Assistant-Master  at  the  Mercers'  School,  Examiner  to 
the  College  of  Preceptors,  the  Royal  Naval  College,  &c.  is.  6J. 

FLORIAN— FABLES.  Selected  and  Edited,  with  Notes,  Vocabu 
lary,  Dialogues,  and  Exercises,  by  the  Rev.  CHARLES  YELD,  M.A., 
Head  Master  of  University  School,  Nottingham.  Illustrated. 
is.  6d. 

GRIMM— KINDER  UND  HAUSMARCHEN.  Selected  and 
Edited,  with  Notes,  and  Vocabulary,  by  G.  E.  FASNACHT.  New- 
Edition,  with  Exercises.  2s.  6d. 

HAUFF.— DIE  KARAVANE.  Edited,  with  Notes  and  Vocabu 
lary,  by  HERMAN  HAGER,  Ph.D.  Lecturer  in  the  O\vens  College, 
Manchester.  New  Edition,  with  Exercises,  arranged  by  G.  E. 
FASNACHT.  -$s. 

LA  FONTAINE— A  SELECTION  OF  FABLES.  Edited,  with 
Introduction,  Notes,  and  Vocabulary,  by  L.  M.  MORIARTY,  B.A., 
Professor  of  French  in  King's  College,  London.  2s. 

PERRAULT— CONTES  DE  FEES.  Edited,  with  Introduction, 
Notes,  and  Vocabulary,  by  G.  E.  FASNACHT.  is. 

G.  SCHWAB— ODYSSEUS.  With  Introduction,  Noter,,  and 
Vocabulary,  by  the  same  Editor.  [/« preparation. 
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Macmillan's    Progressive    French    Course. — By   G. 

EUGENE    FASNACHT,    formerly   Assistant- Master    in    Westminster 
School. 
I. — FIRST   YEAR,    containing    Easy    Lessons     on     the    Regular 

Accidence.     New  and  thoroughly  revised  Edition.     Extra  fcap. 

8vo.     is. 
II. — SECOND   YEAR,    containing   an   Elementary  Grammar  with 

copious  Exerci-es,  Notes,  and  Vocabularies.     A  new  Edition, 

enlarged  and  thoroughly  revised.      Extra  fcap.  8vo.      2s. 
III. — THIRD  YEAR,  containing  a  Systematic  Syntax,  and  Lessons 

in  Composition.     Extra  fcap.  8vo.     2s.  6d. 

THE  TEACHER'S  COMPANION  TO  MACMILLAN'S 
PROGRESSIVE  FRENCH  COURSE.  With  Copious  Notes, 
Hints  for  Different  Renderings,  Synonyms,  Philological  Remarks, 
&c.  By  G.  E.  FASNACHT.  Globe  8vo.  First  Year  45.  6d., 
Second  Year  ^s.  6d.,  Third  Year  ^s.  6d. 

EXERCISES  IN  FRENCH  COMPOSITION.  By  G.  E.  FAS 
NACHT.  Part  I.  Elementary.  Extra  Fcap.  8vo.  2s.  6d.  [Ready. 
Part  II.  Advanced.  [Part  II.  in  the  press. 

Macmillan's    Progressive     French     Readers.     By 

G.  EUGENE  FASNACHT. 

I. — FIRST  YEAR,  containing  Fables,  Historical  Extracts,  Letters, 
Dialogues,  Ballads,  Nursery  Songs,  &c.,  with  Two  Vocabularies  : 
(i)  in  the  order  of  subjects;  (2)  in  alphabetical  order.  Extra 
fcap.  8vo.  2s.  6d. 

II. — SECOND  YEAR,  containing  Fiction  in  Prose  and  Verse, 
Historical  and  Descriptive  Extracts,  Essays,  Letters,  Dialogues, 
&c.  Extra  fcap.  8vo.  2s.  6d. 

Macmillan's  Foreign  School  Classics.     Edited  by  G. 
EUGENE  FASNACHT.     i8mo. 

FRENCH. 

CORNEILLE— LE  CID.     Edited  by  G.  E.  FASNACHT.    is. 
DUV1AS-  LES    DEMOISELLES    DE    ST.  CYR.      Edited  bv 

VICTOR  OGER,  Lecturer  in  University  College,  Liverpool,    is.  6d. 
LA  FONTAINE'S  FABLES.     Books  L—  VI.     Edited  by  L.  M. 

MORIARTY,  B.  A.,  Professor  of  French  in  King's  College,  London. 

[/«  preparation. 

MOLIERE— L'AV  A  RE.      By  the  same  Editor,      is. 
MOLIERE— LE  BOURGEOIS  GENTILHOMME.     By  the  same 

Editor,      is.  6d. 
MOLIERE— LES  FEMMES  SAV ANTES.    By  G.  E.  FASNACHT. 

is, 

MOLIERE— LE  MISANTHROPE.      By  the  same  Editor,     is. 
MOLIERE --LE    MEDECIN    MALGRE    LUI.       By   the    same 

Editor,     is. 
RACINE— BRITANNICUS.     Edited    by   EUGENE    PET.LTSSIER, 

Assistant-Ma-ter  in  Clifton  College,   and  Lecturer  in  University 

College,  Bristol.     2s. 
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Macmillan's  Foreign  School  Classics  (continued] — 
FRENCH  READINGS  FROM   ROMAN  HISTORY.     Selected 

from  Various   Authors  and  Edited  by  C.   COLBECK,   M.A.,  late 

Fellow    of     Trinity    College,     Cambridge ;    Assistant -Master    at 

Harrow.     4^.  6d. 
SAND,  GEORGE-LA  MARE  AU  DIABLE.     Edited  by  W.  E. 

RUSSELL,  M.A.,  Assistant-Master  in  Haileybury  College,      is. 
SANDEAU,  JULES— MADEMOISELLE  DE  LA  SEIGLIERE. 

Edited  by  H.  C.  STEEL,  Assistant-Master  in  Winchester  College. 

is.6d. 
THIERS'S  HISTORY  OF  THE  EGYPTIAN  EXPEDITION. 

Edited    by    Rev.     H.     A,     BULL,     M.A.       Assistant-Master    in 

Wellington  College.  [In  preparation. 

VOLTAIRE— CHARLES  XII.  Edited  by  G.  E.  FASNACHT.  y.6d. 

*#*  Other  volumes  to  follow. 
(See   also    German   Authors,    page  72. 

MaSSOn  (Gustave). — A  COMPENDIOUS  DICTIONARY 
OF  THE  FRENCH  LANGUAGE  (French-English  and  English- 
French).  Adapted  from  the  Dictionaries  of  Professor  ALFRED 
ELWALL.  Followed  by  a  List  of  the  Principal  Diverging 
Derivations,  and  preceded  by  Chronological  and  Historical  Tables. 
By  GUSTAVE  MASSON,  Assistant- Master  and  Librarian,  Harrow 
School.  New  Edition.  Crown  8vo.  65-. 

Moliere. — LE  MALADE  IMAGINAIRE.  Edited,  with  intro 
duction  and  Notes,  by  FRANCIS  TARVER,  M.A.,  Assistant-Master 
at  Eton.  Fcap.  Svo.  2s.  6d. 

(See  aJso  Mjcmillan's  Foreign  School  Classics.} 

Pellissier. — FRENCH  ROOTS  AND  THEIR  FAMILIES.  A 

Synthetic  Vocabulary,  based  upon  Derivations,  for  Schools  and 
Candidates  for  Public  Examinations.  By  EUGENE  PELLISSIER, 
M.A.,  B.Sc.,  LL.  B.,  Assistant-Master  at  Clifton  College,  Lecturer 
at  University  College,  Bristol.  Globe  Svo.  6s. 

GERMAN, 

HUSS.— A  SYSTEM  OF  ORAL  INSTRUCTION  IN  GERMAN, 
by  means  of  Progressive  Illustrations  and  Applications  of  the 
leading  Rules  of  Grammar.  By  HERMANN  C.  O.  Huss,  Ph.D. 
Crown  Svo.  $s. 

Macmillan's  Progressive  German  Course.     By  G. 

EUGENE  FASNACHT. 
PART  I.— FIRST  YEAR.     Easy  Lessons  and  Rules  on  the  Regular 

Accidence.      Extra  fcap.  Svo.      is.  6d. 
Part  II. — SECOND  YEAR.      Conversational  Lessons   in    Systematic 

Accidence  and  Elementary  Syntax.   With  Philological  Illustrations 

and    Etymological    Vocabulary.       New    Edition,     enlarged    and 

thoroughly  recast.     Extra  fcap.  Svo.     $5.  6</. 
Part  III.— THIRD  YEAR.  •    [In preparation, 
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Macmillan's  Progressive  German  Course  (continued). 
TEACHER'S  COMPANION  TO  MACMILLAN'S  PROGRES 
SIVE  GERMAN   COURSE.      With  copious  Notes,    Hints  for 
Different  Renderings.  Synonyms,   Philological   Remarks,  &c.      By 
G.  E.  FASNACHT.     Extra  Fcap.  8vo.    FIRST  YEAR.     45-.  6d. 
SECOND  YEAR.     4.5-.  6d. 
Macmillan's    Progressive    German    Readers.     By 

G.  E.  FASNACHT. 

I. — FIRST  YEAR,  containing  an  Introduction  to  the  German  order 
of  Words,  with  Copious  Examples,  extracts  from  German  Authors 
in  Prose  and  Poetry  ;  Notes,  and  Vocabularies.  Extra  Fcap.  8vo., 

25.   6d. 

Macmillan's   Primary    German    Reading    Books. 

(See  pa^e  69.) 

Macmillan's    Foreign    School    Classics.     Edited  by 
G.  EUGENE  FASNACHT,  iSmo. 

GERMAN. 

FREYTAG  (G.).—  DOKTOR  LUTHER.  Edited  by  FRANCIS 
STORR,  M.A.,  Head  Master  of  the  Modern  Side,  Merchant  Tay 
lors'  School.  [In  preparation. 

GOETHE— GO'TZ  VON  BERLICHINGEN.  Edited  by  H.  A. 
BULL,  M.A.,  Assistant  Master  at  Wellington  College.  2s. 

GOETHE— FAUST.  PART  I.,  followed  by  an  Appendix  on  PART 
II.  Edited  by  JANE  LEE,  Lecturer  in  German  Literature  at 
Newnham  College,  Cambridge.  4?.  6d. 

HEINE— SELECTIONS  FROM  THE  REISEBILDER  AND 
OTHER  PROSE  WORKS.  Edited  by  C.  COLBECK,  M.A., 
Assistant-Master  at  Harrow,  late  Fellow  of  Trinity  College, 
Cambridge.  2s.  6 a". 

LESSING. —MINNA  VON  BARNHELM.  Edited  by  JAMES 
SlME,  M.A.  {In prepara'ion. 

SCHILLER— SELECTIONS  FROM  SCHILLER'S  LYRICAL 
POEMS.  Edited,  with  Notes  and  a  Memoir  of  Schiller,  by  E.  J. 
TURNER,  B.A.,  and  E.  D.  A.  MORSHEAD,  M.A.  Assistant- 
Masters  in  Winchester  College.  2s.  6d. 

SCHILLER— DIE  JUNGFRAU  VON  ORLEANS.  Edited  by 
JOSEPH  GOSTVVICK.  2s.  6d. 

SCHILLER— MARIA  STUART.  Edited  by  C.  SHELDON,  M.A., 
D.Lit.,  of  the  Royal  Academical  Institution,  Belfast.  2s.  6d. 

SCHILLER— WILHELM  TELL.      Edited  by  G.  E.  FASNACHT. 

25.    6d. 

SCHILLER.— WALLENSTEIN.  Part  I.  DAS  LAGER.  Edited 

by  H.  B.  COTTERILL,  M.A.     2s. 

UHLAND— SELECT  BALLADS.  Adapted  as  a  First  Easy  Read 
ing  Book  for  Beginners.  With  Vocabulary.  Edited  by  G.  E. 
FASNACHT.  is. 

*a*  Other  Volumes  to  follow. 
(See  also  French  Authors  t  page  70.) 
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Pylodet. — NEW  GUIDE  TO  GERMAN  CONVERSATION; 

containing  an  Alphabetical  List  of  nearly  800  Familiar  Words ; 
followed  by  Exercises  ;  Vocabulary  of  Words  in  frequent  use  ; 
Familiar  Phrases  and  Dialogues ;  a  Sketch  of  German  Literature, 
Idiomatic  Expressions,  &c.  By  L.  PYLODET.  i8mo,  cloth  limp. 

2J.  6d. 

Whitney. — Works  by  W.  D.   WHITNEY,   Professor  of  Sanskrit 

and  Instructor  in  Modern  Languages  in  Yale  College. 
A  COMPENDIOUS  GERMAN  GRAMMAR.   Crown  8vo.  4>r.  6d. 
A  GERMAN  READER  IN  PROSE  AND  VERSE.     With  Notes 
and  Vocabulary.     Crown  8vo.     5r. 

Whitney    and    Edgren. — A  COMPENDIOUS  GERMAN 
AND  ENGLISH   DICTIONARY,  with  Notation  of  Correspon 
dences  and  Brief  Etymologies.     By  Professor  W.   D.  WHITNEY, 
assisted  by  A.  H.  EDGREN.     Crown  8vo.     "js.  6d. 
THE  GERMAN-ENGLISH  PART,  separately,  5^. 

MODERN  GREEK. 

Vincent  and  Dickson.  —  HANDBOOK  TO  MODERN 
GREEK.  By  Sir  EDGAR  VINCENT  K.C.M.G.  and  T.  G. 
DiCKoON,  M.A.  Second  Edition,  revised  and  enlarged,  with 
Appendix  on  the  relation  of  Modern  and  Classical  Greek  by 
Professor  JEBB.  Crown  Svo.  65-. 

ITALIAN. 
Dante.  —  THE  PURGATORY  OF  DANTE.    Edited,  with 

Translation  and  Notes,  by  A.  J.  BUTLER,  M.A.,  late  P'ellow  of 
Trinity  College,  Cambridge.     Crown  Svo.     12s.  6d. 
THE  PARADISO   OF  DANTE.     Edited,   with  Translation  and 
Notes,  by  the  same  Author.     Crown  Svo.      12s.  6d. 

SPANISH. 

Calderon.— FOUR  PLAYS    OF    CALDERON.     Edited,   with 
Introduction   and    Notes,    by   NORMAN    MACCOLL,    M.A.,    late 
Fellow  of  Downing  College,  Cambridge.     Crown  Svo.      14,?. 
The  four  plays  here  given  are  El  Principe  Constant?,  I.a  Vida  es 

Sueno,  El  Alcalde  de  Zalamea,  and  El  Escondido y  La  Tapada. 

DOMESTIC  ECONOMY. 

Barker.— FIRST  LESSONS  IN  THE  PRINCIPLES  OF 
COOKING.  By  LADY  BARKER.  New  Edition.  iSmo.  is. 

Berners. — FIRST  LESSONS  ON  HEALTH.  By  J.  BERNERS. 
New  Edition.  iSmo.  is. 

Fawcett.— TALES  IN  POLITICAL  ECONOMY.    By  MILLI- 

CENT  GARRETT  FAWCETT.     Globe  Svo.    &. 
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Frederick.— HINTS  TO  HOUSEWIVES   ON    SEVERAL 

POINTS,  PARTICULARLY  ON  THE  PREPARATION  OF 
ECONOMICAL  AND  TASTEFUL  DISHES.  By  Mrs. 
FREDERICK.  Crown  8vo.  is. 

"  This  unpretending  and  useful  little  volume  distinctly  supplies  a  desideratum 
....  The  author  steadily  keeps  in  view  the  simple  aim  of  '  making  every-day 
rneals  at  home,  particularly  the  dinner,  attractive,'  without  adding  to  the  ordinary 
household  expenses." — SATURDAY  REVIEW. 

Grand'homme. —  CUTTING-OUT  AND  DRESSMAKING. 
From  the  French  of  Mdlle.  E.  GRAND'HOMME.  With  Diagrams. 
i8mo.  is. 

Jex-Blake.— THE  CARE  OF  INFANTS.  A  Manual  for 
Mothers  and  Nurses.  By  SOPHIA  JEX-BLAKE,  M.D.,  Member 
of  the  Irish  College  of  Physicians  ;  Lecturer  on  Hygiene  at 
the  London  School  of  Medicine  for  Women.  i8mo.  is. 

Tegetmeier. — HOUSEHOLD     MANAGEMENT       AND 

COOKERY.  With  an  Appendix  of  Recipes  used  by  the 
Teachers  of  the  National  School  of  Cookery.  By  W.  B. 
TEGETMEIER.  Compiled  at  the  request  of  the  School  Board  for 
London.  i8mo  .is. 

Thornton.— FIRST  LESSONS  IN  BOOK-KEEPING.  By 
J.  THORNTON.  New  Edition.  Crown  8vo.  zs.  6d. 

The  object  of  this  volume  is  to  make  the  theory  of  Book-keeping  sufficiently 
plain  for  even  children  to  understand  it. 

A  KEY  TO  THE  ABOVE  FOR  THE  USE  OF  TEACHERS 
AND  PRIVATE  STUDENTS.  Containing  all  the  Exercises 
worked  out,  with  brief  Notes.  By  J.  THORNTON.  Oblong  410. 
ioj.  6d. 

Wright. — THE  SCHOOL  COOKERY-BOOK.  Compiled  and 
Edited  by  C.  E.  GUTHRIE  WRIGHT,  Hon  Sec.  to  the  Edinburgh 
School  of  Cookery.  i8mo.  is. 


ART  AND  KINDRED  SUBJECTS. 

Anderson.— LINEAR  PERSPECTIVE,  AND  MODEL 
DRAWING.  A  School  and  Art  Class  Manual,  with  Questions 
and  Exercises  for  Examination,  and  Examples  of  Examination 
Papers.  By  LAURENCE  ANDERSON.  With  Illustrations.  Royal 
8vo.  2s. 

Collier. — A  PRIMER  OF  ART.  With  Illustrations.  By  JOHN 
COLLIER.  i8mo.  is. 

Cook.— THE  NATIONAL  GALLERY  :  A  POPULAR  HAND 
BOOK  TO.  By  EDWARD  T.  COOK,  with  a  Preface  by  JOHN 
RUSKIN,  LL.D.,  and  Selections  from  his  Writings.  Crown  8vo. 
Cloth,  I2J.  6d.  ;  half  Morocco,  145-. 

*#*  Also  an  Edition  on  large  paper,  limited  to  250  copies.      2  vols. 
8vo. 

Delamotte.— A     BEGINNER'S     DRAWING     BOOK.        B 
P.     H.    DELAMOTTE,    F.S.A.      Progressively     arranged.     New 
Edition  improved.     Crown  8vo.     %s.  6d. 


WORKS  ON  TEACHING.  75 

Ellis. — SKETCHING  FROM  NATURE.  A  Handbook  for 
Students  and  Amateurs.  By  TRISTRAM  J.  ELLIS.  With  a 
Frontispiece  and  Ten  Illustrations,  by  H.  STACY  MARKS, 
R.A.,  and  Thirty  Sketches  by  the  Author.  New  Edition,  revised 
and  enlarged.  Crown  8vo.  3?.  6d. 

Hunt. — TALKS  ABOUT  ART.  By  WILLIAM  HUNT.  With  a 
Letter  from  Sir  J.  E.  MILLAIS,  Bart.,  R.  A.  Crown  8vo.  3*.  6d. 

Taylor. — A  PRIMER  OF  PIANOFORTE  PLAYING.    By 

FRANKLIN  TAYLOR.     Edited  by  Sir  GEORGE  GROVE.     iSrno.     is. 


WORKS  ON  TEACHING. 

Ball.— THE  STUDENT'S  GUIDE  TO  THE  BAR.  By  WALTER 
W.  R.  BALL,  M.A.,  of  the  Inner  Temple,  Barrister- at-Law ; 
Fellow  and  Assistant  Tutor  of  Trinity  College,  Cambridge,  and 
Fellow  of  University  College,  London.  Fourth  Edition  Revised. 
Crown  8vo.  2s.  6d. 

BlakistOn — THE  TEACHER.     Hints  on    School  Management. 

A    Handbook   for    Managers,    Teachers'    Assistants,     and    Pupil 

Teacheres.     By  J.   R.   BLAKISTON,    M.A.     Crown  8vo.     2s.  6d. 

(Recommended    by    the    London,    Birmingham,     and     Leicester 

School  Boards.) 

"  Into  a  comparatively  small  book  he  has  crowded  a  great  deal  of  exceedingly  use 
ful  and  sound  advice.  It  is  a  plain,  common-sense  book,  full  <.f  hints  to  the  teacher 
on  the  management  of  his  school  and  his  children." — SCHOOL  BOARD  CHRONICLE. 

Calderwood.— ON  TEACHING.  By  Professor  HENRY  CALDER- 
\VOOD.  New  Edition.  Extra  fcap.  8vo.  2s.  6d. 

Carter.— EYESIGHT  IN  SCHOOLS.     A  Paper  read  before  the 

Association  of  Medical  Officers  of  Schools  on  April  I5th,  1885. 
By  R.  BRUDENKLL  CARTER,  F.R.C.S  ,  Ophthalmic  Surgeon  to 
St.  George's  Hospital.  Crown  8vo.  Sewed,  is. 

Fearon.— SCHOOL  INSPECTION.  By  D.  R.  FEARON,  M.A., 
Assistant  Commissioner  of  Endowed  Schools.  New  Edition. 
Crown  8vo.  2s.  6d. 

Geikie.— THE  TEACHING  OF  GEOGRAPHY.  A  Practical 
Handbook  for  the  use  of  Teachers.  By  ARCHIBALD  GFIKIE, 
F.R.S.,  Director-General  of  the  Geological  Survey  of  the  United 
Kingdom,  &c.  (Being  the  Introductory  Volume  to  Macmillan's 
Geographical  Series.  See  page  .)  Crown  8vo.  2s. 

Gladstone. — OBJECT  TEACHING.  A  Lecture  delivered  at 
the  Pupil-Teacher  Centre,  William  Street  Board  School,  Ham 
mersmith.  By  J.  H.  GLADSTONE,  Ph.D.,  F.R.S.,  Member  of 
the  London  School  Board.  With  an  Appendix.  Crown 
Svo.  3</. 

"It  is  a  short  but  interesting;  and  instructive  publ'cation,  and  our  younger 
teachers  will  do  well  to  read  it  carefully  and  thoroughly.  There  is  much  in  these 
lew  pages  which  they  can  learn  and  profi:  by."— THE  SCHOOL  GUARDIAN. 
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Hertel. — OVERPRESSURE  IN  HIGH  SCHOOLS  IN  DEN 
MARK.  By  Dr.  HERTEL,  Municipal  Medical  Officer,  Copen 
hagen  Translated  from  the  Danish  by  C.  GODFREY  SORENSEN. 
With  Introduction  by  Sir  J.  CRICHTON-BROWNE,  M.D..  LL.D., 
F.R.S.  Crown  8vo.  3J-.  6d. 


DIVINITY. 

*#*   For     other     Works     by     these     Authors,     see     THEOLOGICAL 
CATALOGUE. 

Abbott  (Rev.  E.  A.)— BIBLE  LESSONS.    By  the  Rev. 

E.  A.  ABBOTT,  D.D.,  Head  Master  of  the  City  of  London 
School.  New  Edition.  Crown  8vo.  4^.  6d. 

"  Wise,     suggestive,    and    really    profound    initiation    into    religious    thought." 
— GUARDIAN. 

Abbott — Rushbrooke.— THE  COMMON  TRADITION  OF 

THE  SYNOPTIC  GOSPELS,  in  the  Text  of  the  Revised 
Version.  By  EDWIN  A.  ABBOTT,  D.D.,  formerly  Fellow  of  St. 
John's  College,  Cambridge,  and  W.  G.  RUSHBROOKE,  M.L., 
formerly  Fellow  of  St.  John's  College,  Cambridge.  Cr.  8vo.  3^.  6d. 

The  Acts  Of  the  ApOStles.  —  Being  the  Greek  Text  as 
revised  by  Profes-ors  WESTCOTT  and  HORT.  With  Explanatory 
Notes  for  the  Use  of  Schools,  by  T.  E.  PAGE,  M.A.,  late  Fellow 
of  St.  John's  College,  Cambridge ;  Assistant  Mastei  at  the  Charter 
house,  Fcap.  8vo.  4_r.  6d. 

Arnold. — Works  by  MATTHEW  ARNOLD,  D.C.L.,  formerly  Pro 
fessor  of  Poetry  in  the  University  of  Oxford,  and  Fellow  of  Oriel. 
A  BIBLE-READING  FOR  SCHOOLS.— THE  GREAT  PRO 
PHECY  OF  ISRAEL'S  RESTORATION  (Isaiah,  Chapters 
xl. — Ixvi.).  Arranged  and  Edited  for  Young  Learners.  New 
Edition.  iSrno,  cloth,  is. 

ISAIAH  XL.— LXVI.  With  the  Shorter  Prophecies  allied  to  it. 
Arranged  and  Edited,  with  Notes.  Crown  8vo.  5-r. 

ISAIAH  OF  JERUSALEM,  IN  THE  AUTHORISED  ENG 
LISH  VERSION.  With  Introduction,  Corrections,  and  Notes. 
Crown  8vo.  4$-.  6d. 

Benham. — A  COMPANION  TO  THE  LECTIONARY.  Being 
a  Commentary  on  the  Proper  Lessons  for  Sundays  and  Holy  Days. 
By  Rev.  W.  BENHAM,  B.D.,  Rector  of  S.  Edmund  with  S. 
Nicholas  Aeons,  &c.  New  Edition.  Crown  8vo.  4*.  6d. 

Calvert. — GREEK  TESTAMENT,  School  Readings  in  the.  A 
Course  of  thirty-six  Lessons  mainly  following  upon  the  Narrative 
of  St.  Mark.  Edited  and  Arranged  with  Introduction  Notes  and 
Vocabulary,  by  the  Rev.  A.  CALVERT,  M.A.,  late  Fellow  of  St. 
John's  College,  Cambridge.  Fcap.  8vo.  4^.  6d. 
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Cassel. — MANUAL  OF  JEWISH  HISTORY  AND  LITERA 
TURE  ;  preceded  by  a  BRIEF  SUMMARY  OF  BIBLE  HIS 
TORY.  By  DR.  D.  CASSEL.  Translated  by  Mrs.  HENRY  LUCAS. 
Fcap.  8vo.  2s.  6d. 

Cheetham.— A  CHURCH   HISTORY  OF  THE  FIRST  SIX 

CENTURIES.       By     the     Yen.     ARCHDEACON     CHEETHAM, 
Crown  8vo.  [In  the  press. 

Cross. — BIBLE  READINGS  SELECTED  FROM  THE 
PENTATEUCH  AND  THE  BOOK  OF  JOSHUA.  By 
the  Rev.  JOHN  A.  CROSS.  Second  Edition  enlarged,  with  Notes. 
Globe  8vo.  2s.  6d. 

Curteis. — MANUAL  OF  THE  THIRTY-NINE  ARTICLES. 

By   G.    H.    CURTEIS,    M.A.,    Principal    of   the  Lichfield  Theo 
logical  College.  [In  preparation. 

Davies. — THE  EPISTLES  OF  ST.  PAUL  TO  THE  EPHE- 
SIANS,  THE  COLOSSIANS,  AND  PHILEMON;  with 
Introductions  and  Notes,  and  an  Ess-ay  on  the  Traces  of  Foreign 
Elements  in  the  The  -1-  gy  ol  these  Epistles.  By  the  Rev.  J. 
LLEWELYN  DAVIES,  M.A.,  Rector  of  Christ  Church,  St.  Mary- 
lebone ;  late  Fellow  of  Tri-iuy  College,  Cambridge.  Second 
Edition.  Demy  8vo.  7.?.  6d. 

Drummond. — THE  STUDY  OF  THEOLOGY,  INTRO 
DUCTION  TO.  By  JAMES  DRUMMOND,  LL.D.,  Professor  of 
Theology  in  Manchester  New  College,  London.  Crown  8vo.  5*. 

Gaskoin.— THE  CHILDREN'S  TREASURY  OF  BIBLE 
STORIES.  By  Mrs.  HERMAN  GAS-KOIN.  Edited  with  Preface 
by  Rev.  G.  F.  MACLEAR,  D.D.  PART  I.— OLD  TESTAMENT 
HISTORY.  i8mo.  u.  PART  II.— NEW  TESTAMENT.  iSmo. 
is  PART  III.— THE  APOSTLES  :  ST.  JAMES  THE  GREAT, 
ST.  PAUL,  AND  ST  JOHN  THE  DIVINE.  i8mo.  is. 

Golden  Treasury  Psalter.— students'  Edition.    Being  an 

Edition   of    "The    Psalms    Chronologically   arranged,    by    Four 
Friends,"  with  briefer  Notes.     i8mo.     35-.  6</. 

Greek  Testament. — Edited,  with  Introduction  and  Appen 
dices,  by  CANON  WESTCOTT  ami  Dr.  F.  J.  A.  HORT.  Two 
Vols.  Crown  8vo.  IQJ.  6d.  each. 

Vol.  I.  The  Text. 

Vol.  II.  Introduction  and  Appendix. 

Greek  Testament. — Edited  by  Canon  WESTCOTT  and  Dr. 
HORT.  School  Edition  of  Text.  121110.  cloth.  4^.  6</.  iSmo- 
roan,  red  edges.  $s.  6d. 

GREEKTESTAMENT,  SCHOOL  READINGS  INTHE.  Being 
the  outline  of  the  life  of  our  Lord,  as  given  by  St.  Mark,  wiih 
additions  from  the  Text  of  the  other  Evangelists.  Arranged  and 
Edited,  with  Notes  and  Voca  lary,  by  the  Rev.  A.  CALVERT, 
M.A.,  late  Fellow  of  St.  Johu's  College,  Cambridge.  Fcap.  Svo. 
4,  <x/. 
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Greek  Testament — continued. 

THE  ACTS  OF  THE  APOSTLES.  Being  the  Greek  Text  as 
revised  by  Drs.  WESTCOTT  and  HORT.  With  Explanatory  Notes 
by  T.  E.  PAGE,  M.A.,  Assistant  Master  at  the  Charterhouse. 
Fcap.  8vo.  4>y.  6</. 

THE  GOSPEL  ACCORDING  TO  ST.  MARK.     Being  the  Greek 

Text  as  revised  by  Drs.  WESTCOTT  and  HORT.     With  Explanatory 

Notes  by  Rev.  J.  O.  F.  MURRAY,   M.A.,  Lecturer  in  Emmanuel 

College,  Cambridge.     Fcap.  8vo.  \ln  preparation. 

Hardwick. — Works  by  Archdeacon  HARDWICK  :  — 

A  HISTORY  OF  THE  CHRISTIAN  CHURCH.  Middle 
Age.  From  Gregory  the  Great  to  the  Excommunication  of 
Luther.  Edited  by  WILLIAM  STUBBS,  M.A.,  Regius  Professor 
of  Modern  History  in  the  University  of  Oxford.  With  Four 
Maps.  New  Edition.  Crown  8vo.  los.  6d. 

A  HISTORY  OF  THE  CHRISTIAN  CHURCH  DURING 
THE  REFORMATION.  Eighth  Edition.  Edited  by  Professor 
STUBBS.  Crown  8vo.  los.  6d. 

Hoole.— THE  CLASSICAL  ELEMENT  IN  THE  NEW 
TESTAMENT.  Considered  as  a  Proof  of  its  Genuineness,  with 
an  Appendix  on  the  Old  Authorities  used  in  the  Formation  of  the 
Canon.  By  CHARLES  H.  HOOLE,  M.A.,  Student  of  Christ 
Church,  Oxford.  8vo.  [Immediately. 

Jennings  and  Lowe. — THE  PSALMS,  WITH  INTRO 
DUCTIONS  AND  CRITICAL  NOTES.  By  A.  C.  JENNINGS, 
M.A.  ;  assisted  in  parts  by  W.  H.  LOWE,  M.A.  In  2  vols. 
Second  Edition  Revised.  Crown  8vo.  los.  6d.  each. 

Kay.— ST.    PAUL'S    TWO    EPISTLES     TO    THE     CORIN 
THIANS,    A   COMMENTARY  ON.      By  the   late  Rev.   W. 
KAY,   D.D.,  Rector  of  Great  Leghs,  Essex,  and  Hon.  Canon  of 
St.  Albans  ;  formerly  Principal  of  Bishop's  College,  Calcutta  ;  and 
Fellow  and  Tutor  of  Lincoln  College.     Demy  8vo.     gs. 

Kuenen. — PENTATEUCH  AND  BOOK  OF  JOSHUA:  an 
Historico- Critical  Inquiry  into  the  Origin  and  Composition  of  the 
Hexateucb.  By  A.  KUENEN,  Professor  of  Theology  at  Leiden. 
Translated  from  the  Dutch,  with  the  assistance  of  the  Author,  by 
PHILLIP  H.  WICKSTEED,  M.A.  8vo.  14^. 

The   OXFORD   MAGAZINE   says: — "The  work  is  absolutely  indispensable  to  all 
special  students  of  the  Old  Testament." 

Lightfoot. — Works  by  the  Right  Rev.  J.  B.  LIGHTFOOT,  D.D., 

D  C  L.    LL.D.,  Lord  Bishop  of  Durham. 
ST.  PAUL'S  EPISTLE  TO   THE  GALATIANS.      A  Revised 

Text,    \\ith     Introduction,      Notes,     and    Dissertations.       Ninth 

Edition,  revised      8vo.      12s. 
ST.  PAUL'S  EPISTLE  TO  THE  PHILIPPIANS.     A  Revised 

Text,     with    Introduciion,    Notes,     and    Dissertations.        Ninth 

Edition,  revised.     8vo.     12s. 
ST.    CLEMENT    OF   ROME— THE    TWO    EPISTLES    TO 

THE  CORINTHIANS.     A  Revised  Text,  with  Introduction  and 

Notes.     8vo.     Ss.  6d 
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LightfoOt— Works  by  the  Right  Rev.  J.  B.,  continued. 
ST.  PAUL'S  EPISTLES  TO  THE  COLOSSIANS  AND  TO 

PHILEMON.     A    Revised   Text,     with    Introductions,     Notes, 

and  Dissertations.     Eighth   Edition,    revised.     8vo.      12s. 
THE    APOSTOLIC    FATHERS.     Part   II.     S.    IGNATIUS— 

S.   POLYCARP.      Revised   Texts,    with    Introductions,    Notes, 

Dissertations,  and  Translations.     2  volumes  in  3.     Demy  8vo.  48^. 
Maclear. — Works  by  the   Rev.  G.  F.  MACLEAR,  D.D.,  Canon  of 

Canterbury,  Warden  of  St.   Augustine's   College,  Canterbury,  and 

late  Head-Master  of  King's  College  School,  London  : — 
A  CLASS-BOOK  OF  OLD   TESTAMENT  HISTORY.     New 

Edition,  with  Four  Maps.     i8mo.     4?.  6d. 
A     CLASS-BOOK     OF     NEW     TESTAMENT      HISTORY, 

including   the    Connection  of  the    Old    and     New    Testaments. 

With  Four  Maps.     New  Edition.      i8mo.     $s.  6d. 
A  SHILLING  BOOK   OF    OLD    TESTAMENT    HISTORY, 

for  National  and  Elementary  Schools.     With  Map.     i8mo,  cloth. 

New  Edition. 
A   SHILLING  BOOK   OF   NEW   TESTAMENT   HISTORY, 

for  National  and  Elementary  Schools.     With  Map.     i8mo,  cloth. 

New  Edition. 

These  works  have  been  carefully  abridged  from   the  Author's 

large  manuals. 
CLASS-BOOK  OF   THE  CATECHISM  OF   THE  CHURCH 

OF  ENGLAND.     New  Edition.     iSmo.      is.  6d. 
A  FIRST   CLASS-BOOK   OF   THE  CATECHISM   OF  THE 

CHURCH  OF  ENGLAND.     With  Scripture  Proofs,  for  Junior 

Classes  and  Schools.     New  Edition.     i8mo.     6d. 
A   MANUAL   OF   INSTRUCTION    FOR   CONFIRMATION 

AND    FIRST     COMMUNION.      WITH     PRAYERS   AND 

DEVOTIONS.     32mo,  cloth  extra,  red  edges,     zs. 

Maurice. — THE  LORD'S  PRAYER,   THE  CREED,  AND 

THE    COMMANDMENTS.        A     Manual     for    Parents    and 

Schoolmasters.     To  which  is  added  the  Order  of  the   Scriptures. 

By  the  Rev.  F.DEMSON  MAURICE,  M. A.     iSmo,  cloth,  limp.     is. 

Pentateuch   and  Book  of  Joshua  :  an  Histonco-Ciitical 

Inquiry  into  the  Origin  and  Composition  of  the  Hexateuch.  By 
A.  KUENEN,  Professor  of  Theology  at  Leiden.  Trans'ated  from 
the  Dutch,  with  the  assistance  of  the  Author,  by  PHILIP  H. 

WlCKSTEED,  M.A.       8vo.       141-. 

Procter. — A  HISTORY  OF  THE  BOOK  OF  COMMON 
PRAYER,  with  a  Rationale  of  its  Offices.  By  Rev.  F.  PROCTER. 
M.A.  ryth  Edition,  revised  and  enlarged.  Crown  8vo.  los.  6d. 

Procter  and  Maclear. — AN  ELEMENTARY  INTRO 
DUCTION  TO  THE  BOOK  OF  COMMON  PRAYER.  Re 
arranged  and  supplemented  by  an  Explanation  of  the  Morning 
and  Evening  Prayer  and  the  Litany.  By  the  Rev.  F.  PROCTER 
and  the  Rev.  Dr.  MACLEAR.  New  and  Enlarged  Edition, 
containing  the  Communion  Service  and  the  Confirmation  and 
Baptismal  Offices.  i8mo.  2s.  6d. 
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The  Psalms,  with  Introductions  and  Critical 
Notes. — By  A.  C.JENNINGS,  M.A.Jesus  College,  Cambridge, 
Tyrwhitt  Scholar,  Crose  Scholar,  Hebrew  University  Prize  >  an, 
and  Fry  Scholar  of  St.  John's  College,  Cams  and  Sch/.lefkld 
Prizeman,  Vicar  of  Whittlesford,  Carnbs.  ;  assisted  in  Parts  by  \V. 
H.  LOWE,  M.A.,  Hebrew  Lecturer  and  late  Scholar  of  Christ's 
College,  Cambridge,  and  Tyrwhitt  Scholar.  In  2  vols.  Second 
Edition  Revised.  Crown  8vo.  IO.T  6d.  each. 

Ramsay. — THE  CATECHISER'S  MANUAL;  or,  the  Church 
Catechism  Illustrated  and  Explained,  for  the  Use  of  Clergymen, 
Schoolmasters,  and  Teachers.  By  the  Rev.  ARTHUR  RAMSAY, 
M.A.  New  Edition.  iSrno.  is.  6d. 

Rendall. — THE  EPISTLE  TO  THE  HEBREWS.  English 
Text  with  Commentary.  By  the  Rev.  F.  RENDALL,  M.A., 
formerly  Fellow  of  Trinity  College,  Cambridge,  and  Master  of 
Harrow  School.  Crown  8vo.  js.  6d. 

Ryle.— AN  INTRODUCTION  TO  THE  CANON  OF  THK 
OLD  TESTAMENT.  By  Rev.  H.  E.  RYLE,  M.A.,  Fellow 
of  King's  College,  and  Hulsean  Professor  of  Divinity  in  the 
University  of  Cambridge.  Crown  8vo.  [In  preparation. 

Simpson.— AN  EPITOME  OF  THE  H'STORY  OF  THE 
CHRISTIAN  CHURCH  DURING  THE  FIRST  THREE 
CENTURIES,  AND  OF  THE  REFORMATION  IN  ENG 
LAND.  Compiled  for  the  use  of  Students  in  Schools  and 
Universities  by  the  Rev.  WILLIAM  SIMPSON,  M.A.,  Queen's 
College,  Cambridge.  Seventh  Edition.  Fcap.  8vo.  y.  6d. 

St.  James'  Epistle. — The  Greek  Text  with  Introduction  and 
Notes.  By  Rev.  JOSEPH  MAYOR,  M.A.,  Professor  of  Moral 
Philosophy  in  King's  College,  London.  Svo.  [/» prefaration. 

St.  John's  Epistles. — The  Greek  Text  with  Notes  and  Essays, 
by  BROOKE  P'oss  WESTCOTT,  D.D.,  Regius  Professor  of  Divini'y 
and  Fellow  of  King's  College,  Cambridge,  Canon  of  Westminster, 
&c.  Second  Edition  Revised.  Svo.  12s.  6J. 

St.  Paul's  Epistles. — Greek  Text,  with  Introduction  and  Notes. 
THE  EPISTLE  TO  THE  GALATIANS.     Edited  by  the  Right 

Rev.    J.    B.    LIGHTFOOT,    D.D.,    Bishop    of    Durham.        Nin;h 

Edition.     Svo.      12s. 
THE  EPISTLE  TO  THE  PHILIPPIANS.      By  the  same  Editor. 

Ninth  P:dition      Svo.     12s. 

THE    EPISTLE    TO    THE    COLOSSI ANS   AND   TO    PHI 
LEMON.      By  the  same  Editor.     Eighth  Edition.     8vo.      12s. 
THE   EPISTLE  TO  THE  ROMANS.     Edited  by  the  Very  Rev. 

C.  J.   VAUGHAN,    IX  D.,    Dean   of  LlandafF,   and  Master  of  the 

Temple.      Fifth  Edition.     Crown  Svo.      Js.  6d. 
THE    EPISTLE   TO  THE    PHILIPPIANS,   with   Translation, 

Paraphrase,  and  Notes  for  English  Readers.     By  the  same  Editor. 

Croun  Svo.     5-r. 
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St.   Paul's  Epistles — continued. 

THE  EPISTLE  TO  THE  THESSALONIANS,  COMMENT 
ARY  ON  THE  GREEK  TEXT.  By  JOHN  EADIE,  D.D.,  LL.D. 
Edited  by  the  Rev.  W.  YOUNG,  M.  A.,  with  Preface  by  Professor 
CAIRNS.  8vo.  i2s. 

THE  EPISTLES  TO  THE  EPHESIANS,  THE  COLOSSIANS, 
AND  PHILEMON ;  with  Introductions  and  Notes,  and  an 
Essay  on  the  Traces  of  Foreign  Elements  in  the  Theology  of  these 
Epistles.  By  the  Kev.  J.  LLEWELYN  DAVIES,  M.A.,  Rector  of 
Christ  Church,  St.  Marylebone  ;  late  Fellow  of  Trinity  College, 
Cain  bridge.  Second  Edidon,  revised.  Demy  8vo.  Js.  6d. 

THE  TWO  EPISTLES  TO  THE  CORINTHIANS,  A  COM 
MENTARY  ON.  By  the  late  Rev.  \V.  KAY,  D.D.,  Rector  of 
Great  Leghs,  Essex,  and  Hon.  Canon  of  St.  Albans  ;  formerly 
Principal  of  Bishop's  College,  Calcutta ;  and  Fellow  and  Tutor  of 
Lincoln  College.  Demy  8vo.  gs. 

The  Epistle  to  the  Hebrews.  In  Greek  and  English. 
With  Critical  and  Explanatory  Notes.  Edited  by  Rev.  FREDERIC 
RENDALL,  M.  A.,  formerly  Fellow  of  Trinity  College,  Cambridge, 
and  Assistant-Master  at  Harrow  School.  Crown  8vo.  6s. 

THE  ENGLISH  TEXT,  WITH  COMMENTARY.  By  the 
same  Editor.  Crown  8vo.  Js.  6d. 

The  Epistle  to  the  Hebrews.      The  Greek  Text  with 

Notes  and  Essays  by  B.  F.  WESTCOTT,  D.D.    8vo.       [/»  the  press. 

VVestCOtt. — Works  by  BROOKE  Foss  WESTCOTT,  D.D.,  Canon  of 

Westminster,  Regius  Professor  of  Divinity,  and  Fellow  of  King's 

College,  Cambridge. 

A  GENERAL  SURVEY  OF  THE  HISTORY  OF  THE 
CANON  OF  THE  NEW  TESTAMENT  DURING  THE 
FIRST  FOUR  CENTURIES.  Sixth  Edition.  With  Preface  on 
"  Supernatural  Religion."  Crown  8vo.  IQS.  6d. 

INTRODUCTION  TO  THE  STUDY  OF  THE  FOUR 
GOSPELS.  Seventh  Edition.  Crown  8vo.  105.  6J. 

THE  BIBLE  IN  THE  CHURCH.  A  Popular  Account  of  the 
Collection  and  Reception  of  the  Holy  Scriptures  in  the  Christian 
Churches.  New  Edition.  i8mo,  cloth.  4^.  6d. 

THE  EPISTLES  OF  ST.  JOHN.  The  Greek  Text,  with  Notes 
and  Essays.  Second  Edition  Revised.  8vo.  12s.  6d. 

THE  EPISTLE  TO  THE  HEBREWS.  The  Greek  Text 
Revised,  with  Notes  and  Essays.  8vo.  [/»  the  press. 

SOME  THOUGHTS  FROM  THE  ORDINAL.  Cr.  8vo.  is.  6d. 
Westcott  and  Hort. — THE  NEW  TESTAMENT  IN 

THE  ORIGINAL  GREEK.  The  Text  Revised  by  B.  F. 
WESTCOTT,  D.D.,  Regius  Professor  of  Divinity,  Canon  of 
Westminster,  and  F.  J.  A.  HORT,  D.D.,  Lady  Margaret  Pro 
fessor  of  Divinity  ;  Fellow  of  Emmanuel  College,  Cambridge  :  late 
Fellows  of  Trinity  College,  Cambridge.  2  vols.  Crown  8vo. 
I  or.  6d>  each. 

Vol.  I.  Text. 

Vol.  II.   Introduction  and  Appendix. 
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Westcott  and  Hort — continued. 

THE  NEW  TESTAMENT  IN  THE  ORIGINAL  GREEK,  FOR 
SCHOOLS.  The  Text  Revised  by  BROOKE  Foss  WESTCOTT, 
D.D.,  and  FENTON  JOHN  ANTHONY  HORT,  D.D.  12010.  cloth. 
4-r.  6d.  i8mo.  roan,  red  edges.  5-f.  6d. 

Wilson.  —  THE  BIBLE  STUDENT'S  GUIDE  to  the  more 
Correct  Understanding  of  the  English  Translation  of  the  Old 
Testament,  by  reference  to  the  original  Hebrew.  By  WILLIAM 
WILSON,  D.D.,  Canon  of  Winchester,  late  Fellow  of  Queen's 
College,  Oxford.  Second  Edition,  carefully  revised.  4to. 
cloth.  25-5-. 

Wright. — THE  BIBLE  WORD-BOOK  :  A  Glossary  of  Archaic 
Words  and  Phrases  in  the  Authorised  Version  of  the  Bible  and  the 
Book  of  Common  Prayer.  By  W.  ALOIS  WRIGHT,  M.A.,  Vice- 
Master  of  Trinity  College,  Cambridge.  Second  Edition,  Revised 
and  Enlarged.  Crown  8vo.  Js.  6d. 

Yonge  (Charlotte  M.). — SCRIPTURE  READINGS   FOR 

SCHOOLS  AND  FAMILIES.     By  CHARLOTTE    M.    YONGE. 

Author  of  "  The  Heir  of  Redclyffe."     In  Five  Vols. 
FIRST  SERIES.     GENESIS  TO  DEUTERONOMY.     Extra  fcap.     8vo. 

is.  6d.     With  Comments,  $s.  6d. 
SECOND   SERIES.       From  JOSHUA    to    SOLOMON.       Extra    fcap. 

8vo.      is.  6J.     With  Comments,  $s.  6d. 
THIRD    SERIES.      The   KINGS  and   the   PROPHETS.      Extra  fcap. 

8vo.      is.  6d.     With  Comments,  3.?.  6d. 
FOURTH  SERIES.     The  GOSPEL  TIMES,     is.  6d.     WTith  Comments. 

Extra  fcap.  8vo,  3$.  6d. 
FIFTH  SERIES.      APOSTOLIC  TIMES.      Extra  fcap.  8vo.      is.  6d. 

With  Comments,  3.5-.  6d. 

Zechariah — Lowe. — THE  HEBREW  STUDENT'S  COM 
MENTARY  ON  ZECHARIAH,  HEBREW  AND  LXX. 
With  Excursus  on  Syllable-dividing,  Metheg,  Initial  Dagesh,  and 
Siman  Rapheh.  By  W.  H.  LOWE,  M.A,,  Hebrew  Lecturer  at 
Christ's  College,  Cambridge.  Demy  8vo.  los.  6d. 
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